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I shall endeavour in this communication, as 
the^  title suggests, to describe what appear to me to 
be, after a study of these oases, the most important 
points in the.diagnosis and treatment of this class 
of eye-work. Thereafter I shall describe the
individual cases very shortly, in so far as they 
have a bearing on the points previously mentioned, 
along with the actual condition of the eyes, the 
great majority of which were examined two years 
after the date of injury.
I think the latter has a most important 
bearing on the actual results and statistics of 
this sort. It is not enough to say that a
piece of metal, has been extracted from the eye by' 
the electro-magnet, and that the eye was "saved”.
It is more important to find out what is the 
visual acuity of the injured eye at least a year 
after treatment, and whether any subsequent 
complication has developed, such as detachment of 
the retina, or sympathetic ophthalmia.
In this connection I agree with Rogers 
who points out that we must be careful in accepting 
without reserve, statistics of favourable primary 
results in cases where a foreign body has been 
removed from the interior of the eye.
He mentions eleven cases with good primary 
results, which returned with secondary degenerative 
changes, and as he has seen several such cases from 
oth^ er cliniques, he supposes that other cases, 
which did not return, suffered in the. same way.
The great,bulk of this work was collected 
while I was House Surgeon at the Glasgow Eye 
Infirmary in the years 1911 and 1912.
At Glasgow, owing to the great ship- 
-bullding industry on the,Clyde, this variety.of 
work constitutes the bulk of the eye injuries, and, 
as accidents of this sort fall to the lot of the 
House Surgeon to treat, I had thus an excellent 
opportunity of a clinical study of these cases.
With regard to, the magnet operations, these, 
unless otherwise stated, were performed by myself, 
as also were several of the enucleations and 
traumatic cataracts, although many of the latter 
were perfomed by the surgeons of the Hospital, to 
whom I am indebted for allowing me to publish 
these cases.
A few of the cases were collected while I 
was Ophthalmic^ Surgeon at the Oldham Royal 
Infirmary in 1912, and as assistant to the 
Ophthalmic Surgeon at the Blackburn and East 
Lancashire Infirmary in 1913.
I have omitted, in this series, all those . 
cases where the foreign body in the eye ha^ been a 
substance like glass - non-magnetic - and 
penetrated by the X-rays, but have adhered strictly' 
to those cases where the foreign body has been 
composed of iron, steel, etc., to show the great 
importance of X-ray work, and of t ^  electro- 
-magnet in the diagnosis of th@ü& cases.
When we consider tl0- Jaumber of eyes that 
are removed all over the ^ (^eWtry consequent on an
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injury of this sort, it is astonishing to find that 
the majority of these workmen have no protection 
for their eyes, while following their occupation.
When one asks these men why they do not 
wear some sort of goggles, like the stone-breaker 
we see in the country lane, they will probably teH 
one that they are not allowed to wear any protect- 
-ion, and on asking the managers of the various 
works why the men do not wear any protection, they 
will say that the men refuse to wear them.
Thus the.matter stands.
DIAGNOSIS OF THE PRESENCE OF A FOREIGN BODY IN THE EYE
When examining a case of this kind, the 
following points should constantly be kept before 
one's mind ;
(1) The history,
(2) Vision of the injured eye; also of the
uninjured eye,
(3) Naked eye examination of the injured eye,
aided by a convex lens with oblique 
focal illumination and a Coddington lens, 
if necessary.
This includes :
(1) Examination of the eyelids and
surrounding parts,
(2) The cornea,
(3) the depth of the anterior chamber and
contents of the anterior chamber,
e.g., Hyphaema and Hypopyon,
(4) Shape of the pupil,
(5) Engagement of, or actual prolapse of,
iris through the.wound.
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(6) Iris,
(7) Lens,
(s) Anterior part of the vitreous humour,
(9) The globe outside the oomea,
(4) The tension of the eye,
(5) Ophthalmoscopic appearances,
(6) X-ray diagnosis,
(7) Electro-magnet diagnosis.
(1) HISTORY :
One should listen carefully to the history. 
Obviously, a case which presents itself 
with a history of having been struck in the eye 
with scissors or a hat-pin, is not likely to have a 
foreign body lodged inside the eyeball, but where 
there is a history of something having struck the 
eye whilst the patient was working among iron or 
steel, we should go on the supposition that a 
foreign body is in the eye, and conduct our exam- 
-ination in the methodical way which I am about to 
describe. In these days of the Workmen’s
Compensation Act, when a workman will occasionally 
tell you that a particular injury happened to his 
eye, and which he thinks is now responsible for his 
eye condition, and when, in many cases, the two 
conditions have no connection, we are apt to be 
somewhat sceptical when a man says he has been struck 
in the eye by a chip of metal, say a fortnight ago, 
and on examination we find no evidence of a comeal 
or scleral wound, and although the eye looks a bit 
injected, after a casual .examination we find that
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his vision is fairly good, and put it down to a 
case of ordinary conjunctivitis.
I think it is much safer to go systemat- 
-ically through the methods which I shall describe 
presmitly, even though one has only the faintest of 
suspicions of there being a foreign body in the 
interior of the eyeball. It pays better to. do
so in the long run, as possibly the case may come 
on for trial, and we find out, perhaps, that we 
have not done what we should have done as regards 
having made a thorough examination of the eye.
I shall here describe the main features 
of a case illustrative of this point :
Case 23. T.M. came to the Out-patient depart- 
-ment of the Glasgow Eye Infirmary' on January 
8th 1912, with a history of having been struck 
in the left eye with a chip of iron rust whilst 
following his .usual occupation as a boiler maker 
A careful examination of the eye failed to 
show any sign of a recent wound or abrasion.
The lids were slightly oedematous, and 
signs of iridocyclitis were present in the form 
of a circum-corneal injection, a contracted 
pupil dilating irregularly under atropine, 
exudate in the pupillary area and one millimetre 
of hypopyon. The vision of this eye was 
reduced to hand-movements. The vision of the 
other eye, which was in every way healthy^was g 
The patient was admitted to the Hospital 
the same day. (At this time I was absent
from my duties on holiday, but I came across the 
case at a subsequent period, and,under circum- 
-stances which caused me to specially record it).
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On admission to hospital, the magnet was 
applied and was entirely negative at all points.
As I shall point out later on with regard to 
X-ray diagnosis, I always advocate the taking of 
an X-ray plate before applying the magnet, and^ 
most certainly if there is any reason to suspect 
the presence of a foreign body in the eye and the 
magnet is applied right away and is negative, then 
a plate should be taken afterwards. No X-ray 
plate was taken in this case, and when the mègnet 
operation was found to be negative, the case was 
looked upon as^gonorrhoeal iridocyclitis, as the 
man acknowledged having had a recent gonorrhoea, 
some three weeks previously, and there was still 
some urethral discharge containing gonococci.
The man's story of having been struck in the 
eye by a chip of rust was disregarded, or thou^t 
to be a mere coincidence. Under local treatment 
and anti-gonococcic serum he improved somewhat.
Then his blood was examined and the Wasserman 
re-action found to be positive, and he r eceived 
an intravenous injection of "606". He was 
dismissed after being a month under treatment, and 
then attended the out-patient department. While 
the man was attending the outpatient department 
he claimed compensation from his employers for the 
loss of the eye, and lost his case on the strength 
of the medical evidence that the case was one of 
gonorrhoeal, or syphilitic iridocyclitis.
Two and a half Jjionths after the injury' (?) 
he was advised to have the eye enucleated owing to.
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recurrent iridocyclitis, the eye having practically’ 
no vision in it, and showing a tendency to soften 
He was admitted as an in-patient for the 
second time when I came across him.
The day before the enucleation, I took an 
X-ray plate which showed quite distinctly a piece 
of metal, lodged in the outer part of the sclera.
I enucleated the eye, and, on hooking up 
the external rectus muscle, the hook grated against 
the foreign body, which was found to be firmly 
embedded in the sclera. It had evidently 
travelled through the eye in an oblique direction, 
from within outwards, causing sufficient damage 1d 
set up an acute iridocyclitis.
I record this case at length, not so much to 
point out the mistake of not having taken an X-ray' 
plate in this case at the very first, (the mistake 
was quite legitimate, and, if the foreign body had 
not been lodged in the sclera, the magnet operation 
would in all probability have been positive), but as 
an example of the importance of not neglecting the 
patient's story, and to go about these metal cases 
in a methodical way.
Sometimes the patient will volunteer the 
statement that it was a large chip of metal which 
struck him in the eye, and that it fell down to the 
ground after it struck him. This, with perhaps 
the presence of a large penetrating wound of the eye- 
-ball, would rather make one think of the eye being 
empty, so far as a foreign body is concerned.
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Of course, one would not build a diagnosis 
on this, but, like all the other points which I am 
going to mention, it has simply to be kept in mind 
whilst carrying out the examination of the eye.
(2) LOSS OF VISION :
The vision of both eyes ought always to be 
taken when a case of this sort presents itself. In 
this connection, the visual acuity of the injured 
.eye helps in the diagnosis of the presence of a 
foreign body', and subsequently in the prognosis and 
progress of the case. Again, the taking of the
vision of the uninjured eye helps in the examination 
of the case perhaps where there is a case for 
compensation afterwards, and is also a help in the 
diagnosis of any sympathetic ophthalmia occurring 
later on.
The two common causes of failure of visicn 
in cases of this sort are ; A traumaticlens 
cataract and haemorrhage.
If the case is recent^ hyphaema^ from the 
vessels of the iris may obscure the vision, but the 
haemorrhage is usually one into the vitreous.
Of course I am well aware that there may 
be practically no loss of vision, especially if the 
foreign body is in the anterior chamber, or 
embedded in the iris, but no loss of vision iK the 
exception. This is shown by a comparison of the 
cases with retention of a foreign, body, and 
penetrating injuries where no foreign body ^  preseit 
Compare first and second tabulated lists.
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Any contraction of the visual field which
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Berry says is one of the most important points in the 
diagnosis of a foreign body in the vitreous, rendered, 
difficult by the opacity of the lens, is not now of 
so much importance owing to the more recent methods 
of diagnosis by the magnet and X-rays, unless in some 
cases where the wound is scleral, when a detachment 
of the retina may be suspected, e.g., case 43.
(3) NAKED EYE EXAMINATION OF THE INJURED EYE :
One should carefully examine for the 
presence of a wound, and^having found a wound, determine 
whether it is penetrating or not. As a general 
rule the patient, after a recent injury of this soib 
does not complain of any pain in the eye.
I shall now take each of these parts, (the 
sub-headings of (3)) individually”, and try to 
describe what I consider to be the most important 
features, the presence of which would cause one to 
to suspect the..presence of a foreign body inside 
the eye-ball :
(1) Eyelids and surromding tissues ;
The most important point to be looked for 
here is the presence of a penetrating wound or 
abrasion either of the upper or lower eyelid.
The wounds of the eyelid are usually one of 
these two varieties ;
(1) A small penetrating wound of the lid.
A penetrating wound of this sort indicates
must have been travelling at a high.ye 16city
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to enable it to pierce a tou^ substance 
like the tarsal plate. If one finds an .
external wound of the lid, then he should 
examine carefully to see whether it penetrates 
or not. The wound on the other side, that 
is the conjunctival side, may appear at 
first sight to be a mere spot of ecchymosis, 
and the actual wo.und much smaller than the 
skin wound, owing to the conjunctiva closing 
quickly over it.. When one finds a hole
in the eyelid of this sort, and behind it, 
or near it, a penetrating wound of the globe^ 
usually of the solera^with escape of vitreous^ 
a lowered tension and with loss of vision, 
a strong suspicion of a foreigi body'being 
present in the eye enters one’s mind.
Scales with sharp edges usually* 
produce this class of injury.
See cases 6, 24, 32, 37, 40 and 43.
(2) A vertically or obliquely split lid 
with a very much softened globe and a large 
penetrating wound of the eyeball behind, is 
indicative, usually, of the presence of a 
large scale in the eye, although in some 
of these cases the metal, after inflicting 
the injury, falls out again.
See cases No.. 14 and 19.
One should also carefully examine the 
surrounding orbit, nose and cheek, as the 
foreigg^ body may be lodged there, indicated 
sometimes by points of tenderness.
See case 3.
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(2) The Cornea :
The wound may be in the cornea, or it may" 
extend to the ciliary region.
I would specially mention one class of 
case which makes one suspicious, and that is 
where a small piece of metal has passed through 
the cornea and come to lodge in the posterior 
part of the eyeball, or in the orbit beyond.
The appearance is almost characteristic. 
The comeal wound is, as a rule, linear, 
.especially if the foreign body is a small scale 
The fact that it is penetrating is shown 
by the presence of a greyish white line which 
looks like a scar in the posterior part of the 
cornea. This appearance is probably due
to a break in the continuity of the Elastic 
Membrane of Descemet. The anterior chamber 
is, as a rule, full, or nearly so.. The 
tension is but little if at all diminished.
See cases 16, 17, 20, 30, 31, 49 and 47.
If the centre of the cornea is pierced, 
a wound of the anterior capsule of the lens may 
be made out, also the tract of the foreign 
body as it passed through the lens to the parts 
beyond. If the comeal wound is not central 
then one may see a "rent" or "hole" in the iris 
which must not be mistaken for a pigment spot.
This variety of comeal wound is so small 
that it may be overlooked, but in a case of 
this sort the vision would probably'have been 
affected, and if the case be gone about in a 
methodical way, the presence of the foreign
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body is not likely to be missed.
(3) Depth of the anterior chamber :
This, because an empty or shallow anterior 
chamber is frequently met with in wounds of 
the cornea and ciliary region with no retention 
of a foreign body in the eye, as regards the 
diagnosis of the presence of a foreign body^ is, 
in my opinion, of little value. As I have 
mentioned in the class of comeal wound above 
the anterior chamber is frequently full.
Hyphaema. In a recent case, blood may
be present, but is frequently*absent, as it 
soon becomes absorbed.
Hypopyon. This is only seen, as a
rule, a few days after the injury, and, although 
indicative of mischief in the ciliary body, as 
regards the diagnosis of the presence of a 
foreign body, is of little or no value.
(4) Alteration in the shape of the pupil :
This, of course, is practically always 
present when there is a prolapse (the diagnos- 
-tic value of which I shall speak presently).
It is when it is present with no 
prolapse that it becomes more important. It 
may be a bit irregular owing to a bit of metal 
in the posterior chamber catching on the free 
edge of the iris, and the metal is often seen.
I shall specfe. of the alteration in the 
shape of the pupil again, when considering the 
anterior capsule of the lens.
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(5) Prolapse, or engagement of the iris in the 
wound :
While the iris may be engaged in the wouid 
where the metal has entered through the 
oomeal-soleral region, or even become actually 
prolapsed, in the pure comeal wounds caused 
by a penetrating foreign body, there is 
frequently no prolapse. In fact iris 
prolapse , in pure corneal wounds I would 
consider to be rather against the presence of 
a foreign body. It is specially paaaesaat in 
those small penetrating corneal wounds with 
the foreign body at the back of the eyeball cr 
beyond. In one case (case 22) a small
spicule was actually entangled in the prolapsed 
iris,
(6) Examination of the iris :
This frequently throws some light on the 
subject. As I mentioned before in connection 
with corneal cases, a "hole" in the iris with 
a small corneal wound makes one very suspicious 
of the presence of a foreign body in the.eyeball 
See cases 17, 29, 30, 31, 34, 40 and 49.
One must be careful not to mistake a 
pigment spot in the iris for a foreign body".
A little experiende is necessary in 
distinguishing between these two conditions, 
and in a few cases it is very difficult.
I have seen, on more than one occasion, 
a competent ophthalmic surgeon make a mistake 
between these three conditions ("hole", foreign 
body* and pigment spot ).
13.
An ; examination of the iris of the 
uninjured eye helps considerably of course in 
the .diagnosis, pigment spots being frequently 
present in both.
The iris may bulge forward at a point 
owing to the pressure of a foreign body behind 
it in the posterior chamber, or be retracted 
at a point (see case 2) owing to a foreign 
body having passed through it, and under 
atropine-dilation it is found that this point 
is bound down to the anterior etaambe»' capsule 
of the lens.
(7) The lens.
One should examine for the presence or 
absence of cataract, and whether that cataract, 
if present, is more dense at a point.
Again, one should examine for the 
presence of a tract of a foreign body having 
passed through the lens. I shall speak of 
this more fully in connection with the 
ophthalmoscopic appearances.
(8) Anterior part of the vitreous humour :
In a case coming three or four days after 
injury frequently one sees the tell-tale yellow 
reflex indicative of pus in the vitreous and 
of plastic iridocyclitis.
(9) The globe - external to the comeal- 
-scleral junction i
One can hardly miss the characteristic
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penetrating wound with pouting edges and 
vitreous oozing out, A bit of metal may be 
seen to be sticking in the wound, or protrud- 
-ing from it. One must be careful not to 
overlook a scleral wound which is partially 
healed.
(4) TENSION :
This is important in diagnosis, and also 
in prognosis. A greatly diminished tension 
from loss of vitreous usually .shows a loss of 
vision at the time of the injury^ Later on a 
sudden diminution in the tension with corresponding 
loss of vision indicates either a vitreous 
haemorrhage, or a detachment of the retina at the 
site of the original wound, usually.
(5) OPHTHALMOSCOPIC EXAMINATION OF THE INJURED EYE:
This, as a rule, does not afford much 
information in an eye which has been recently 
injured. In the first place, where the metal 
has caused a traumatic cataract, or, having 
passed through the lens or sclera, has become 
lodged in the posterior part of the eye, or in the 
orbit beyond, the media are, as a rule, very hazy, 
owing to the presence of opacity" in the lens 
mentioned above, or to. the presence of blood in 
the vitreous or anterior chamber. Again, in a 
recent injury of this sort, the eye is irritable 
to light, and, to say the least of it, the patient 
does not like the procedure. Still I think this 
e^p^pination should not be omitted, even in a recent
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case, and especially-in an older case where the 
media are more transparent if the lens has not 
been injured. In this examination I would pay
particular attention to the following points
(1) The lens. Two points ought to be 
specially looked for here :
(a) In some cases, e.g., 9 and 15, one can 
actually see the foreign body Iddged in 
the lens, but one must be careful not to. 
mistake a small localized cataract for a 
foreign body; A common fallacy of this 
sort is where the foreign body, usually a 
blunt object like a tennis ball, or a non­
penetrating pellet, striking the_eye, 
(especially when seen some time after the 
injury), has caused a small opacity in the 
anterior capsule, which is really a healed 
wound at the point of rupture of the ant- 
-erior capsule causing concussion- cataract 
often localized at a small point beyond in 
the substance of the lens.
(b) A point of rupture of the anterior 
capsule, with a distinct tract through the 
lens and a dense point in the substance of 
the lens may indicate the likelihood of a 
foreign body being lodged at the denser 
point. Again, a point of rupture in the 
posterior capsule at the end of the tract, 
may indicate, similarly*'the .foreign body 
besLng lodged in the posterior part of the 
eye, or beyond. This is specially seen 
in- those small penetrating comeal wounds
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where the metal is lodged at the back of tfe 
eyeball, or in the orbit beyond.
In the examination of the lens with the 
ophthalmoscope, I would draw attention to a 
condition.which is liable to. be mistaken for an 
exit wound (passing from the lens into the 
vitreous) in the posterior capsule of the lens.
This is a small localized exudate on the 
posterior capsule. This is often seen in 
cases a few, days after injury, and especially 
if the injury has been caused by a blunt ffrigr.. 
such as a golf ball, or a tennis ball. It is 
due to the exudate in the vitreous, or on the 
posterior capsule of the lens from ciliary body 
irritation.
In conducting this ophthalmoscopic 
examination sterilized atropine,and cocaine 
in a recent case, ought to be put into the eye, 
but the examination should not bee too 
exhaustive, and should only occupy a few seconds 
In any case, as I shall mention later, 
atropine should be instilled both with regard to 
further diagnosis and treatment by the electro- 
-magnet.
In an older case where the eye is quiet, 
homatropine may be used, and a more prolonged 
examination may be made if the eye condition 
permits of it, and, the media being clearer as 
a.rule, a more satisfactory examination can be 
carried out.
(2) The,vitreous :
As mentioned before, in a recent case
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the vitreous is full of blood olot^ as a 
general rule, and one of these suddenly' 
floating up in the line of vision, while 
using the ophthalmoscope, may cause the 
inexperienced to say that he sees the 
foreign body.
Although in a few cases, e.g., case 
24, the metal can be made out, being 
recognised by its glistening aspect, I 
would also consider the following points as 
very probably indicative of a foreign body 
being in the eye ;
(1) A "vitreous tract" :
This is sometimes.seen^ if the 
media are sufficiently clear, in wounds 
of the sclera where the foreign body 
has passed in an oblique or transverse 
direction through the eye. Starting 
at the wound of entrance, a definite 
tract may be made out passing through 
the vitreous. This appears to,be dark 
to the ophthalmoscopic examination,.
See cases 24, 28 and 32. At the 
end of this tract the foreign body may 
be noticed swinging about in the 
vitreous.
(2) Air bubbles :
These are liable, to be mistaken
3.
for foreign bodies. Berry gives the
-e.
differentiatabogssef diagnosis between an 
air bubble and a foreign body in the 
vitregus. He points out that air
18.
bubbles, are frequently multiple, and 
have a clear centre with a dull margin;, 
a piece of metal single, having a dull 
centre with a glistening margin. He 
says that if these points be attended t 
a mistake is not liable to be made.
I think it is important not to 
build a diagnosis on these facts, as 
the presence of air bubbles simply 
indicates that a penetrating wound of 
the eyeball is present, and, in each of 
the two case^of this series where air 
bubbles were present, a piece of metal 
was also, found to be present on 
subsequent examination by the X-rays 
and the magnet.
(3) The retina ;
The general rule that ophthal- 
-moscopic examination in a recent injury 
is of little value, except where the 
media are clear, applies to the retina 
as well. In an older case, or in a 
recent one where the media are suffic- 
-iently clear, the two special points 
to be looked for are :
(1) Where the foreign body beiig 
lodged in the retina and sclera, is 
noticed by its glistening aspect, 
and by having a different focus fran 
that of the retina (see case 2),
(2) Where there is a hole in the 
retina, the foreign body having
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passed through the globe to the 
orbit beyond. It is well to make 
sure that the disturbance of pigment 
here met with, is not physiological.
In a recent case one sees a 
break in the continuity of the 
retina which is surrounded by blood 
extravasition. In an older case
there is a definite gap surrounded 
by^lhoroidal pigment, or there may 
be simply'a large mass of pigment at 
the site of the original puncture.
Often it happens where one or several of the 
signs mentioned above are present, we can almost be 
sure that the foreign body is lodged in the eyeball,#r 
at least has passed through it.
Although I have described at some length the 
ophthalmoscopic appearances in these cases, I would 
regard this part of the examination, which as a 
rule does not take more than five minutes, unless 
one waits for the dilation of the pupil, as merely 
preliminary to. the more certain methods of diagnosis 
which I shall now describe. In a case of this
sort, unless one finds, after a careful examination 
that it is unnecessary, the eye ought to be 
subjected to a routine examination as follows
First a preliminary examination of the eye, 
aided by the ophthalmoscope if possible; then the 
talking of an X-ray plate, followed by the electro- 
.-magnet. A second X-ray plate ought then to
be taken, if the one preceding the magnet operation 
is positive and the magnet is negative, to confirm 
the first plate, or to see if there is any change
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in the position of the foreign body. If this is 
done in suoh a methodical manner, I do not think 
there is any' fear of the presence of a foreign body 
being missed.
I may be pardoned if I am too insistent 
on a careful scrutiny of these cases being carried 
out, but I do not do so without reason, as I am 
sure it is the experience of many ophthalmic 
surgeons not rarely to. come across a patient who 
will say that he was subjected to a magnet operation 
at some other eye hospital, and.was told that there 
was no foreign body in his eye, and when 
subsequent examination, aided it may be by an 
X-ray plate, or after examination of an enucleated 
eyeball, reveals the presence of a piece of metal 
in the interior of the eye.
(6) X-RAY DIAGNOSIS :
As most of my cases were metal cases, thy 
afforded an excellent opportunity for X-ray work.
I think that an X-ray photograph should 
never be omitted even where one is certain of. a 
foreign body being present, or on the contrary^ 
where one is almost certain that there is no 
foreign body present^ but where there is a doubt.
For many reasons, the taking of an X-ray 
plate before the examination and treatment by 
the electro-magnet is desirable.
In practically all my cases, with the 
exception of two at the. commencement of the. study 
a plate was taken before the electro-magnet was 
used. The following are the more important
2 1 .
reasons for taking an X-ray plate before using 
the magnet :
First ; The position of the foreign body 
can be made out with fair accuracy, even by 
the method which I shall describe, apart 
from the Mackenzie Davidson localization.
There is an advantage in knowing this, 
(see treatment by the Electro-magnet).
Second ; The size of the metal can be made 
out with a fair degree of accuracy. If the 
metal is large, and the eyeball is badly 
damaged it is better to give anaesthetic 
and obtain permission for enucleation, if 
thought necessary, otherwise a lot of 
.unnecessary pain to. the patient is caused, 
and the probability of a second operation for 
.enucleation of the,eyeball is avoided.
Third ; There may be more than one foreigi 
body pr.esent.
I had one case (case 39) of this kind, 
when the^electro-magnet was used right away 
owing to the X-ray apparatus not being in 
order, and a small scale of metal ( 5 x 2  mm) 
was extracted. As the eye.was still 
irritable some weeks afterwards, an X-ray 
plate was taken, and a large foreign body 
localized behind the eyeball.
This case is a rare one, of course, but 
the mistake was a lesson, as the other eye 
developed sympathetic ophthalmia
Of course, if there is a piece of metal in 
the eye the sooner it is out the better, but the
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taking of the X-ray plate as a rule did not take 
me more.than five minutes. The patient was
then sent up to. the theatre, and while the sister 
was pjutting cocaine and atropine in the eye, 
preparing the patient, and getting the magnet 
fixed in position, the.process of developing and 
fixing the plate was carried out.
In all the cases which I X-rayed, I only* 
missed two foreign bodies. See^case, 11 where
the plate was negative, but on naked eye inspection
C4y
there was^ suspicion of a smp.ll piece of metal in 
the iris, and the electro-magnet extracted a 
small spicule, i mm.long; and case 22 where the 
plate was negative, and a small spicule 1 mm 
long was extracted from the prolapsed iris by 
the magnet. Of course, I had a few doubt-
-ful cases which were decided by the electro- 
-magnet, or a second plate, if necessary.
I shall describe two methods of X-ray' 
work which I used.
What an ophthalmic surgeon chiefly 
wants to know is whether the foreign body is 
extra-ocular or intra-ocular. In these days
of the giant magnet, the exact locaility’of the 
foreign-body in the eye in a recent injury is 
not so important as it was when only the small 
magnet was in use. I shall refer to this 
again .under the treatment of these injuries.
First method :
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This is described by Boxer, He 
points out that probably in no. part of the 
body is the rendering of the true value of
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the^relative position of parts more 
difficult than in dealing with the eye and 
orbit; because of the very overlapping of 
parts. From the nature of things, the
radiograph must be taken through the head 
laterally, and, try as one will, one cannot 
avoid the perplexity produced by them.
Indeed it is only after looking 
constantly and daily at orbital radiographs 
that one can give a true rendering of things 
The milliamperage passing through the 
tube and the time exposure are important.
The method which Boxer has recommended 
and which I have adopted in the majority of 
these cases is to use .5 to. .6 m/a of 
current, and give an exposure of three 
minutes., leaving only' nine inches between 
the face and the anticathode.
Of course, the thickness of the skull 
bones, and the hardness or softness of the 
tube will alter the procedure, but this 
current and time exposure are usually 
excellent in the majority.of these cases.
The patient is . seated on a chair with 
the plate enclosed in an ordinary half-plate 
photograph printing frame, and fixed to the 
head next the injured eye by elastic bands 
which are fixed on brass runners on the 
sides of the printing frame. A small
diaphragm greatly sharpens the image.
To get the least overlapping of parts, 
it is best to advance.the centre of the
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anti-cathode half an inch in front of the 
malar of the uninjured side, so that tbe 
rays, so to. speak, are looking somewhat into, 
the injured orbit. This prevents the 
shadow of the near malar overlapping the 
shadow of the distant one, that is, the 
malar of the injured side.
There are two objections to. this 
position ;
(1) that the shadow of the foreign body 
is thereby projected further posteriorly 
than is actually the case, and
(2) theoretically, the correct position 
for the relative position of the plate to 
anticatho.de is that the former shall be at 
right angles to the. central rays of the 
anti cathode, but thes^ are allowed for in 
reading the plate, and if one always adopts 
this position there is little likelihood of 
error. To be certain that the relative
0^  position of the plate to anticatho.de is
correct, one should look through the back of 
the tube through the diaphragm, and in 
doing so, the surgeon should look somewhat 
intk the injured eye, depending on the height 
of the nasal bridge. An ordinary
photographers head clip fixes the patient’s 
he&d securely. The patient is told to look 
fixedly straight forward at some object.
When there is a dbubt after taking a 
plate by this method, or after the magnet hae 
been us$d and found negative, whether the 
foreign body is in the eye or in the orbit.
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another plate Is taken, the first 1-J. minutes 
of the exposure with the eye looking fully 
upwards, and the second Ij- minutes of the 
exposure with the eye looking fully down- 
- wards. If the developed plate now
shows two foreign bodies, it is in the eye 
if only one, then it is in the orbit.
A fallacy suggests itself here, that 
is, where the foreign body is in ope of 
the ocular muscles, or in the capsule of 
Tenon, and it will have moved, but the 
.extent of the movement is slight compared 
with the extreme deviation and depression 
of the eyeball.
After experimenting by this method 
by fixing metal points to. the eye, and 
again by taking a skull and fixing an eye 
in position in the orbit, and placing 
chips of metal in different parts in the 
interior of the eyeball, one can become 
quite proficient, after some practice, at 
interpreting the developed plate, although 
I have, not yet been able to say'with 
certainty whether a foreign body is, if 
located in the anterior part of the eyeball, 
in the superior-external or superior- 
-internal quadrant, or the inferior-external 
or Inferior-internal quadrant, and 
similarly if it is in the posterior part 
of the.eyeball, as Boxer suggests.
As I have mentioned previously, 
for all practical purposes, what s urgeon
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wants to know is whether the foreign body 
is inside the eyeball or not, and if in the 
eyeball, its position, roughly, before 
applying the magnet. This method I have 
found fulfills these conditions satisfactodly^ 
/^fter a little practice it is easy to perform 
and ten to fifteen minutes will complete tbe 
whole operation, including the developing 
and fixing of the negative.
Second method :
Mackenzie Davidson localization :
I have only used this in selected
cases as it takes more time, and really
requires a person experienced in X-ray work,
to determine the position of the foreign
body accurately - although, like everything
else, I daresay one can become quite proficient
with a little experience.
The method I adopted was that
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described by Maitland Ramsay. For all
practical purposes I would limit its use to 
the following classes of case :
First : Where the X-ray platre, as
taken by the first method, suggests that the 
foreign body is embedded in the sclera, or is 
outside the eyeball, and where the electro— 
-magnet gives a negative result.
Secondly : Where the case is not a
recent one.
In this class of case it is well to. 
localize the foreign body before proceeding to
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use the magnet, because, if the giant magnet 
is used straight away, without having any 
definite idea of the position of the foreign 
body, the removal of the latter may cause 
considerable damage to the structures of the 
eye, owing to it having become firmly embedded 
in fibrous tissue. In a case of this
sort, especially where the foreign body is in 
the vitreous, I think it is better to do a 
scleral section near to the position of the 
foreign body, and extract it, either by the 
small Hirschberg magnet, or the giant magnet, 
(see "Treatment by electro-magnet").
Another instrument which is used to 
determine the position of the foreign body in the 
eye is the sideroscope. Of this instrument I 
have had no practical knowledge. The principle 
of the instrument is a small magnetic needle to 
which a small mirror is attached, and which records 
the mo.vement of the needle on a graduated scale.
On bringing a patient’s injured eye, with a 
piece of metal in it, near the needle, the movement 
o-f the needle is greatest when nearest the metal, 
and the greater the size of the metal, the greater 
will be the swing of the mirror. According to 
this, one is able to localize the foreign body, 
although I cannot see how it can be compared 
favourably with X-ray work, as regards accurate 
localization. Not having used this instrument, I 
cannot offer any criticism. It seems to be used 
more on the Continent than in this country.
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TREA.TMENT :
Having now studied the case from its naked 
eye appearance^, and verified our diagnosis by means 
of the X-ray plate, we proceed to treatment.
Obviously, the chief point is to get rid of 
the foreign body as soon as possible. A piece of 
metal when retained in the eye, especially in the 
vitBous, oyer 24 hours, generally sets up an 
inflammation in the eye very quickly as an irido- 
-cyclitis either of the slow pladtic type, or of 
the more acute and purulent variety, which is liable 
to end in the slow destruction of t^e eyeball^ 
with resultant Phthisis Bulbi or in panophthalmitis 
respectively.
Many cases have been recorded where the 
fo.reign body has been lodged in the eye, especially 
if in the lens, for many years, without giving 
rise to inflammation, but these cases are always 
to be considered dangerous as some day, apparently 
without explanation, the eye may suddenly develop 
an attack of acute inflammation.
Ramsay cites two cases to illustrate this 
point. In one, the piece of metal, apparently,
was in the ciliary region for 20 years without 
giving rise to any symptoms, and then suddenly an 
acute attack of inflammation commenced in the,.eye.
Ih the other, the metal was lodged in the 
lens for eleven months without any discomfort, and 
again the eye suddenly developed acufe iridocyclitis 
at the end of that time.
Before undertaking treatment by the magnet
in the usual recent case where we intend delivering
i
the metal into. the.anterior chamber, sterfized
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atropine ought to be instilled frequently into 
the eye so ^s to get the pupil as widely dilated 
as possible. Less pain is caused if the pupil 
is well dilated as the metal jumps against the 
iris, after perforating the zonule^ as it is being 
brought forward, and, in these cases with dilated 
pupils, the foreign body is less liable to become 
entangled in the iris, and also there is less 
likelihood of an ifidectomy being necessary.
W® next come to the question whether 
the operation should be done under cocaine or 
general anaesthesia. Some of these patients
suffer intense agony for some seconds when the 
metal hitches against the iris, or the ciliary 
body. One great advantage of doing the
operation under cocaine is that the patient 
assists considerably in the extraction of the 
metal by the movements of his eyes, which he is 
told to make, and, granted a fairly sensible 
patient with well dilated pupil (I am speaking 
this time of the case where it is decided to draw 
the metal into the anterior chamber), I think it 
is better to. do, the operation under cocaine.
Another advantage of doing it under 
cocaine is from the point of view of diagnosis, 
that is the question of any pain ^eing experienced 
as the metal travels forwards towards the magnet 
point. As a general rule there is a distinct 
pain in the eye, but in one case (case 20) the 
small scale of metal appeared in the anterior 
chamber after travelling round the edge of the lens 
without any pain being experienced, and, unless the
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metal had been shown in the X-ray plate, it could 
quite easily have been missed owing to its small 
size ( 2 x 1  mm), if the anterior chamber had not 
been carefully -watched.
Under general anaesthesia an anaesthist 
is needed, of course, and us"ually another assistant 
to pull down and direct the movement of the eye- 
-ball according to the difficulties which may arise 
Speaking generally, I would restrict 
the use of chloroform to. the following class of 
cases :
(1) Where the patient is very nervous, 
and where any sudden movement on his part, when 
the point of the magnet is in the anterior 
chamber or vitreous^ might result in traumatic 
cataract and loss of vitreous respectively.
(2) Where the foreign body is suspected 
to be non-magnetic from the history, e.g. gun­
-shot wounds, and where it may be necessary to. 
enucleate the eye if the foreign.body cannot 
be removed.
(3) Where, as I mentioned before, tbe X- 
-ray plate shows the presence of a large piece 
of metal and the condition of the eyeball 
suggests the possibility of enucleation.
(See cases 4, 5 and 14) In this class
of case, I think it is better to obtain 
permission for enucleation, if necessary, and 
conduct the magnet operation under chloroform 
rather than subject the patient to considerable 
pain during the removal of the metal.
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This brings us to. the different kinds of 
magnets which are used. I have had experience of
three varieties :
(1) The vertical, or suspended magnet,
7.
Ramsay* s modification was used at the 
0-lasgow Eye Infirmary,
(2) Haab’s stationary horizontal giant magnet,
This was used at the Oldham Royal Infirmary'
(3) The Hirschberg hand magnet,
I do not intend to go on to, describe these 
different magnets, as they are sufficiently well 
described in the text-books. I intend more to 
criticise the two varieties of giant magnets 
mentioned above, and also to consider the use of 
the hand magnet.
Another variety of magnet is the ring magnet
The advantage claimed for this variety is
that the lines of force are parallel and do not
radiate as in the other magnets. This is
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really a disadvantage as Butler has pointed out, 
as it will not attract a piece of iron which lies 
in the lower part of the globe, because the field 
of the magnet is confined to a small plane at right 
angles to. the plane of the ring. To get this 
attractive force the eye must be placed so that 
the line joining the anterior chamber the 
foreign body is horizontal, a rather difficult 
position. Besides, the ring magnet entails the 
patient sitting up, and this has all the dis­
advantages, which I shall describe presently, of 
the sitting posture in an operation of this sort.
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It is well to have both a giant and a 
small magnet. Eash has its different uses, as
I shall preaantly describe. Some authorities
condemn the giant magnet, because they say it may
cause considerable damage to the eye. If used
in a proper manner, which can only be obtained by
experience, and in the proper class of case, I
think it is a very serviceable instrument.
Of the two giant magnets mentioned abo\e 
I prefer the suspended one. Of the methods
of suspension I prefer the kind described by 
Ramsay, where the magnet is suspended from a 
strong wire from the ceiling. At the other
end of the wire is a suitable weight so. adjusted 
as to render the manipulation of the magnet 
easy', and without exertion.
Another method of suspension is to have 
a many-jointed bracket jutting out from behind 
the surgeon's back. I do not think this
method of fixation is as good as the one mentioned 
above, as the magnet point cannot be manipulated 
so rapidly and easily to meet the difficulties 
which may arise, as is the case with the wire 
method of suspension.
After a little practice it can be 
manipulated with great dexterity and precision.
The *^ears that the admirers of the Haab 
magnet have that the wire of the suspended magnet 
will break has not been realised in my experience
That at the Glasgow Eye Infirmary has 
stood for years, and undergoes periodical testing 
without showing any defect.
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One outstanding advantage whioh this 
magnet has over the Haab magnet is that the 
patient is lying on the operating table, so that 
any further procedure to be done to. the eye, such 
as iridectomy, douching of the eye, limbal 
section, etc., when the metal is being drawn inb. 
the anterior chamber, can be carried on without 
moving the patient. When using the Haab, on 
the other hand, the patient is seated on a chair, 
and requires to be transferred to. the table if 
anything further, such as before mentioned, 
requires to be done.
Again, in the suspended magnet, it is 
the magnet which is moved, assisted by telling the 
patient to. look in a certain direction to 
direct the path o.f the metal forward. With the 
Haab the operator manipulates the patient's head 
' The movements of the suspended magnet 
for the same purpose can be more carefully 
controlled, although at first this magnet in 
one's hands seems a clumsy instrument.
Again the patient has pain in the eye 
as the metal passes forwards, and when the Haab 
magnet is being used he naturally draws back the 
head, and so may. complicate matters. In this 
sitting posture too, the patient sometimes faints 
I would here cite the authority of
8 .
Rollet, who says that it is best to have the 
patient lying down, and the magnet fixed 
vertically.
Again, operating with the Haab magnet, 
the surgeon manipulates the current by a foot rest
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With, the suspended magnet, on the other 
hand, this is left to a capable nurse who, manages 
the rheostat, and, at the wordw "One", "Two" and 
"Three" from the surgeon, switches on weak, medium 
or strong current, or "Off", as the case requires.
The surgeon has thus full attention 
given to the eye, and at the words mentioned has 
the desired effect produced without having to 
move his foot and hold the patient's head at the 
same time, not to mention his observation of the 
patient's eye.
One ought to have at least five points 
for the giant magnet ;
(1) A large round point, shaped like the 
closed end of a large thimble. This is 
usually applied first, and over the cornea, 
as it has the greatest attractive power of 
the five, %d is very useful in drawing small 
pieces of metal from the vitreous through the 
zonule into, the anterior chamber. After 
this has been done, it should beWid aside, 
and one of the others, or the hand magnet^ 
used, to suit the individual requirements of 
the case.
(2) and (3) long, narrow, blunt, and long, 
narrow, sharp points. These are not round 
in the long axis, but flattened, so as to 
enable them to be inserted more readily and 
easily, into, a scleral wound without causing 
loss of vitreous. These points are useful 
for inserting into, the vitreous after a
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scleral puncture, especially where the 
foreign body has been accurately localized; 
being narrow, they cause little damage.
In ope case (case 2), a scleral puncture
was done on two unsuccessful occasions to try
to extract a spicule which was embedded in the
back of the eye, and projected forwards
through the retina into the vitreous. No
detachment of the retina resulted, and the
6
eye retained a vision of 36, the diminution 
of vision being due to a localized cataract 
which was caused by the original injury.
(4) and (5), angled-blunt, and angled-sharp 
points. These are useful in extracting 
pieces of metal from the anterior chamber with 
a weak current, although their use may be 
supplanted by the hand magnet. They are 
also useful for insertion into the ciliary 
region, (see case 28).
With these remarks I shall now pass on 
to the different procedures which I have, adopted in 
the different classes of cases, the difficulties 
which may arise, and how to deal with these.
Non-niaguetic instruments, of course, must 
be used throughout the operation which is preceded 
by a perchloride-mercury douch, 1/2000. Careful 
sterilization, and the avoidance of contamination 
of the magnet points are important and rigid asepsis 
throughout. The usual technique preceding an eye 
operation is performed, seeing especially to the 
height of the table to suit the individual case.
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First : Where the metal was in the anterior
chamber, embedded in the iris, or behind the 
iris, where the wound was corneal, or cornea 1- 
-scleral.
The method adopted in this class of case 
was to try if possible to extract the metal through 
the original wound, by introducing the point of the 
hand magnet into the anterior chamber. I think it 
is quite legitimate practice to enlarge the 
comeal wound slightly in a direction away from 
the centre of the cornea, if one thinks that by so 
doing, the metal can be extracted in a case where 
it was found impossible to draw the metal through 
the original wound: otherwise, unless the anterior 
chamber was empty, a limbal section with a Graefe 
knife was made at a point near the position of the 
metal,, and the point of the hand magnet introduced 
and the metal extracted.
If the anterior chamber is empty’ I think 
no harm can result by waiting some hours to allow 
the anterior chamber to re-form, when a section 
can be made without risk of damage to the lens, 
and with less likelihood of haemorrhage from the 
iris. If one sees thé foreign body embedded in 
the iris, or even lying loose in the anterior 
chamber, I do not think it is good practice to try 
to seize it with forceps, as the first attempt is 
often a failure, and troublesome haemorrhage 
postponing the operation, with injury to the lens 
capsule may result. Magnetic force is much 
more satisfactory, that is if the foreign body is
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magnetic, as less damage is likely to result, less
pain is caused, and the method is more certain
than trying to catch it with forceps.
In some cases the metal was removed
without interfering with the iris, but in others,
prolapsed iris required to be excised.
If the corneal wound is at all large, it
should be covered by conjunctiva. The best way
to do this is to incise and under-cut the
conjunctiva all round the limbus, and by means of
a catgut purse-string suture, draw it completely
over the cornea. After a few days the catgut
is absorbed and the flap slips back in position,
leaving a healed comeal wound. This “method
helps to heal the corneal wound more rapidly,
and is an excellent precaution against sepsis.
I have had no. experience of the corneal
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suture as recommended by Maddox.
Second : Where the wound was corneal, or
corneal-scleral, and the metal embedded 
in the lens.
Here the giant magnet with number 1 
point was applied over the centre of the cornea, 
to try to draw the metal into the anterior chamber 
If this was successful, then a sharp 
point of the small magnet, or of the giant magnet, 
with reduced current was introduced through the 
original wound, if large enough, or otherwise 
through a limbal incision, and the foreign body 
extracted. The cataract was dealt with later.
If the metal did not move from the lens
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after repeated attempts by the giant magret, or 
even after actual application of a sharp point to 
the lens, then, unless there were symptoms 
necessitating the immediate removal of the lens 
matter, the case was left alone for a few days, 
when the magnet was again applied in the hope 
that^the lens matter having become more swelled, 
the foreign body would be less firmly embedded.
If this was again unsuccessful, then 
the case was left until the lens matter required 
to be drawn off. Sometimes when the incision 
was made for the drawing off of the lens matter, 
the foreign body e scaped alorig with the gush of 
lens matter. If it did not do. so, then the 
sharp point of the magnet was introduced through 
the incision, and the foreign body extracted.
See case 1.
I do not intend to criticise the 
different methods for removal of soft lens matter 
in these cases. When the metal was removed at 
the first attengpt, and when it came to the 
extraction of the lens matter later, a small 
lateral comeal puncture with a Graefe knife was 
made, and the lens matter removed by Teale's 
suction tube, otherwise a keratome incision was 
employed.
Third ; Where the metal was nesting 
in the vitreous chamber.
(a ) Where there was a recent wound in the 
sclera or in the ciliary region.
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In every case an attempt ought to be 
made to draw the metal into, the anterior chamber, 
and extract by that route after a limbal section.
There are several reasons for adopting 
this route :
First : Where the wound is in the ciliary
region. If the metal is extracted by the 
original wound route, further damage to the diary 
region is caused, and considerable haemorrhage may 
result. In some cases the metal "locked" in the 
wound, and necessitated enlargment of the latter 
Second : Where the wound is in the sclera :
Extraction by this route sometimes entails 
more loars of vitreous, a serious thing in itself, 
besides, any tag of vitreous hanging out of the 
wound is an excellent culture medium for micro- 
-organisms.
Again, like the wound in the ciliary region 
the metal often "locked" in the wound, and 
necessitated its enlargment. Further damage to 
the scleral wound .renders the possibility of 
subsequent detachment of the retina more liable 
to happen.
Although, as I have mentioned before, an 
attempt ought always to be made to draw the metal 
into the anterior chamber, in these cases, by the 
giant magnet, yet in many cases it is exceedingly 
difficult, in fact impossible. This is
particularly* the case where a large scale is 
present, or a scale with ragged edges. In many 
of these cases, instead of sliding round the edge
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of the lens and perforating the zonule "edge 
first", they engage "broadside on", if I may use 
the expression, and actually become "locked" and 
firmly fixed in the circum lental space, an even 
more serious position than the first.
If it is found that the anterior chamber 
route cannot be adopted, then of course, the metal 
must be extracted through the original wound.
Before drawing a piece of metal by this 
route, it is well to dissect up the conjunctiva 
all round the wound, so as to cover the wound 
completely after the metal has been extracted.
As I mentioned above, sometimes the 
metal "locks" in the wound by engaging "broadside 
on". In a case of this sort, one of the long
narrow magnet points was inserted just inside the 
wound, and no more, and the metal engaged on it 
by turning on a weak current* Then a flat, 
non-magnetic spatul^ was passed along the magnet 
point to push the scale on to the point of the 
magnet, so. as to make it lie with the edge in the 
axis of the wound, when extraction was easy.
I have found this manoeuvre useful, and 
it often prevents the- requirement of an enlargement 
of the wound with a chance of more vitreous being 
lost.
I have not tried the method recommended
9 .
by Lamb of Cincinattl, who disapproves of Haab' s 
method of removing foreign bodies from the eye by 
a large, stationary magnet, because the practice of 
bringing the patient to the magnet is unnatural
41.
and awkward, and the drawing of the metal into the 
anterior chamber as causing injury to. the ciliary 
body and lens. If the scleral woUnd is small,
or the wound is comeal, he makes an meridional 
scleral incision about 6 mm long, and commencing 
10 mm behind the limbus, under a conjunctival flap, 
The small magnet was then used. The 
rationale of this procedure is that the part of thg 
sclera in question is suitable for operative 
interference because it is behind the ciliary body 
and in front of the ora soorata: it is not 
concerned with vision: it does not contain any’ 
important vessel or nerve, and finally, it heals 
well. I think these reasons are excellent in 
theory, but I do. not see the necessity of inflict- 
-ing further damage to the eyeball, and again, an 
incision of 6 mm long would not be large enough in 
oases of large scales in the. vitreous to allow of 
easy extraction.
It is important before covering the wound 
with conjunctiva to carefully excise any prolapse 
of vitreous or choroid. A prolapse of vitreous 
is liable to.overlooked, and its appearance, like a 
shred of mucus adhering to the wound, while carry- 
,-ing out the subsequent dressing of the eyeball, 
is liable to. be mistaken for such (mucus) by the 
inexperienced.
With regard to. the covering of the wound 
with conjunctiva. The cutting away of the
conjunctival flap on one side of the wound, and 
the under-mining and sliding of the other over the
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wound is important, so that the line of oonjunotim 
suture is well away from the scleral wound.
Stitdhing of the scleral wound is bad practice 
owing to the tough nature of the tissue where to 
and fro movements accelerate the danger of 
detachment of the retina, and cause more haemorrhage 
and quite unnecessary if the scleral wound is well 
covered with conjunctiva.
(B) Whe® the wound was recent and comeal, 
and the foreign body resting in the vitreous.
It was in these cases that the giant 
magnet was most useful. By carefully manipulating 
the magnet, it was possible in many cases, to draw 
the metal through the circum lental space, 
perforating the zonule, into the anterior chamber, 
or even through the lens, if that had been already 
injured. As a rule the lens was rarely injured
in this attempt, and if it was found to be cataract- 
-ous, that fact was noted before the magnet was 
applied. The large blunt point of the giant
magnet was inserted over the centre of the cornea 
in the first instance, and a weak, medium or strong 
current used according to. the effect first 
produced by the weak current. In some cases the 
metal shot ri^t into, the anterior chamber, the 
patient experiencing a sharp pain. I have 
previously mentioned a case where no pain was 
experienced, and unless the X-ray plate had 
.demonstrated the presence Of a chip of metal in the 
vitreous its presence in the anterior chamber, after
application of the magnet, might have been missed, 
owing to its small size.
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If there was no result after the application 
of the strong current, two or three sudden makes and 
breaks of the current occasionally brought the metal 
forward. As soon as the iris began to bulge,
the direction of the magnetic force was altered, so 
as to, try to draw the metal under the iris into the 
anterior chamber. In some cases where the metal
had sharp edges it did not move any further until a 
limbal section was made over the spot and an iridectomy 
done, when it was easily.extracted by the hand magnet.
The usual toilet of an eye wound should be 
carefully attended to after extraction of the metal; 
all prolapsed iris being excised, and the edges of 
the section wound being carefully freed from the iris 
as one do.es after an ordinary cataract extraction.
In drawing the metal forward by this route 
it may become fixed in the ciliary region, from which 
it may often be very difficult to, dislodge. In 
case 28, for example, the foreign body came forward 
and became fixed in the ciliary region, and it was 
only on the third attempt, after a limbal section, 
with an iridectomy above, and the shaip angled point 
dif the magnet introduced into the ciliary region 
at the site of the foreign body, that the metal, a
scale i X i mm, was extracted. The eye did well,
6
and the resultant vision was 24.
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Hirschberg considers that the most 
difficult magnet cases are thoee where the foreign 
bodies become lodged in the ciliary region. Even 
the most powerful magnet will have very little power
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as the resistenoe offeredby the fibres in this 
region will be very great. He describes a case 
where repeated attempts by the giant magnet were 
unsuccessful in drawing the metal, which had been 
lo^dged in the ciliary region, into, the anterior 
chamber. As the lens was cataractpus, he did a
limbal section, then an iridectomy at the site, and 
introduced the point o.f the magnet through the 
zonule, and the operation was successful. My own 
case was similar, but no aataract was present, or 
sub sequently developed.
Another method adopted by some surgeons 
in this variety of case is to. do a scleratomy either 
near the. foreign body, if it has been localized, or 
between the external and inferior rectïwmusoles far 
back, if the foreign body has not been localized, 
and to insert the magnet point into the vitreous.
In a recent case I think this route should 
be avoided for the following reasons ;
First : The risk of subsequent detachment
of the retina at the site of the scleral wound.
Haab* says tha.t a scleral incision in these 
cases is highly'undesirable, as it leads to detached 
retina. Althou^ no. detachment followed where a 
scleral incision was made.to remove the foreigh body 
in my' own series of cases, yet two cases of retinal 
detachment occurred jjinder the scar of the original 
scleral wound caused by the entering metal,
Second ; The risk of any prolapse of vitreots 
however small, during the manipulation of the magnet 
is important, not so much because of the actual loss, 
but because the vitreous humour is an excellent
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culture medium for micro-organisms.
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I would restrict the use of sclerotomy in 
these cases of corneal wound with the foreign body 
in the vitreous to the following conditions ;
(1) Where signs of anterior uveatis have 
already developed. To draw a piece of metal into 
the anterior chamber .under these conditions is to open 
up fresh paths of infection. A scleral puncture 
after localization,was done, therefore, incase 42.
(2) Where the foreign body is in the vitreous, 
or sticking in the sclera at the back of the eyeball, 
and where external application of the magnet 
produces no. result. See cases 2, 41 and 44.
(3) Where the foreign body has been in the 
vitreous several days. In a case like this the
foreign body becomes fixed by organised exudate 
around it, and, not only is it more difficult to 
move by external application of the magnet over the 
cornea, but also the dragging of the metal, if it 
does move forwards, produces considerable damage to 
the interior of the eyeball owing to its fixation in 
the tissues. In these cases it is, better to,
localise the foreign body in the vitreous, and do a 
scleral puncture near the site, and insert a sharp 
point of the hand magnet, or of the giant magnet^ 
with reduced current^ into the wound. See case 42.
Fourth : Where the foreign body was noticed
by the ophthalmoscope to. be embedded in the retina 
etnd solera at any part of the globe.
The external application of the magnet was 
first tried to. draw the metal into the anterior 
chamber. If this was not successful, then a
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scleral puncture near the site of the foreign body 
with insertion of the sharp point of the magnet was 
done. This procedure was carried out in case 2, 
but was unsuccessful, although the vision remained 
good, and no subsequent inflammation or detachment 
of the retina^ developed.
Fifth : Where the metal was suspected to be,
or had actually been localized, behind the globe in 
the orbit.
External application of the giant magnet in 
these cases is of no use,as a rule. In many cases 
no pain was experienced, in others, an indefinite, 
dull, dragging pain was felt by the patient. In a 
case of this sort, the actual condition of the eye 
itself is of more importance than in trying to 
explore the orbit for a foreign body, whereit does 
little harm, as a rule. For example, in case 54, 
signs of commencing panophthalmitis necessitated 
instant removal of the eyeball within 24 hours of 
the injury^ and the foreign body, which was left 
embedded in the outer and posterior part of the 
orbit far back, caused no trouble subsequently.
Although I have described in a general way 
the different methods which were adopted in different 
classes of cases, still one cannot lay down definite 
rules for individual cases, because, as difficulties 
may arise which prevent the can-ying out of the plan 
which one had originally intended, another method 
niay’ require to be adopted.
I again insist on the most careful 
technique being adopted as regards asepsis, the careful 
covering of the comeal, ciliary'and scleral wounds
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with conjunctiva, and the excision of all prolapsed iris 
and vitreous.
In those cases where the eyelid has been 
split, the stitching of the gap is rather important.
A suture was first inserted at the free margin 
of the lid, and this was not tied, but held taut by a 
nurse while the anterior and posterior sutures were 
being inserted, the first suture being tied last of aH 
By so doing the sutures can be put in correct 
apposition so that the small but very noticeable 
indentation of the lid margin, so liable to follow the 
healing of a wound of this sort, was pradtially avoided
AFTER-TREATMENT OF THESE CASES :
I would consider the after-treatment of these 
cases under two periods, because I have noticed that, 
when we have to consider the question of enucleation 
of the eyeball, it generally happens during one of 
these periods, or after the second period.
The first period ;
Under this head, whioh includes the 
first three or four days after the accident, I would 
place the following class of cases as requiring 
enucleation ;
(1) As I have mentioned previously, ahopelessly 
damaged eyeball should be removed straight away, and 
if there is a doubt whether removal is necessary or 
not, the patient's consent having been first obtained, 
the magnet whould be applied under chloroform* and 
after the metal is extracted, it may be a question 
whether the eye should be removed at the same time, or 
whether one should wait a few days to give the eye a
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ohanoe. In the latter cage, a very few days will
decide the issue, and one should adhere to the general 
principle that enucleation should be done in this 
connection if the eye has little or no vision.
(2) Where there is threatening panophthalmitis.
As 1 shall mention^later, the eyeball is not 
often destroyed by this variety of inflammation after 
removal of the foreign body. . The usu&l way is by a 
slow iridocyclitis. If, on going to dress the eye 
one morning soon after the magnet operation, there is 
more than the usual amount of chemosis of the 
conjunctiva, with perhaps exudate in the lips of the 
wound and a hazy anterior chamber, then 1 think it is 
better to remove the eyeball at once. If it is done 
at this.stage, 1 do not think there is much likelihood 
of meningitis developing. In my two cases of this
kind (24 and 54), a healthy socket was obtained by 
early"^  removal of the eye;, a longer convalescence and 
pain are avoided. Of course, if the eye is 
seen at a later stage with pus in the anterior chamber 
and swollen eyelids, it is better to incise the eyeball 
and wait until the panophthalmitis has subsided when 
the resultant Phthisis Bulbi can be remoyed. This 
was done in case 8.
Of course, opinions differ with regard to. 
the question of enucleation in panophthalmitis. Prom 
my-limited experience 1 can only say that, provided 
enuoleatioïi was dope at an early stage, no haim resulted.
If it has been decided to. incise the eyeball 
and allow the inflammation to quieten down absolutely
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before enucleation, I think the said enucleation
should not be delayed over a month in view of a
case which I saw last year at the Glasgow Eye
Infirmary. This was a patient who had had a
piece of metal removed by the magnet. The eye
went on to panophthalmitis, and the resultant stump
was not removed until two months after the original
injury. Sympathetic ophthalmia of a severe type
developed in the second eye, and left the eye with 
4
a vision of 60. This case is interesting as it
is a well know fact that sympathetic ophthalmia 
following panophthalmitis is rare, in fact some 
authorities state that it never occurs.
Second period :
With regard to the care of the patient 
after leaving the operating table I dp not intend 
to. say much, because here the same measures are 
adopted as aft>er any other eye operation.
Dressing of the eye morning ,and evening, or 
oftener if necessary, beginning 12 hours after the 
operation, with douching of the conjunctival sack 
and instillation of atropine are carried out. For 
the relief of pain, which is usually due to 
iridocyclitis, various measures can be used - hot 
fomentations, dry heat, leeching, drugs in the 
shape of aspirin, calomel and opium pill, etc,^with 
rest in bed and regulation of the bowels are the 
more important measures.
8ub-conjunctival injections of perohloridfe 
or bicyonide of mercury, (1 in 3000 or 4000 twice 
weekly), 1 c.o at a time, are useful in these
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conditions of iridocyclitis. Solutions of sodium 
chloride in increasing strengths, beginning at 2 
#er cent, have the same effect. What I would 
point out is that the advisability'of the contin- 
-uanoe of these, and of other conservative measures 
will depend on the, condition of the eye at the end 
of say three weeks, and here we come to the most 
important question with regard to the after-treat- 
-ment of these conditions, viz.- the question of 
enucleation in the event of the eye not making any 
definite progress towards recovery at the end of 
that time.
Of course, each case must be considered 
on its own merits, but in the. course of my study of 
these oases, I have observed certain pathological 
appearances in these eyes, from which a foreign 
body has been removed, which should cause one to 
advise enucleation at an early date. I am now 
speaking of the condition of the eye from the 
second or third day until the. end of the third or 
fourth week, speaking generally.
The following are the special clinical 
features to be looked for :
(1) A muddy, injected iris, with perhaps 
exudate in the pupillary area, with, may be, the 
presence of hypopyon. I have found that keratitis
punctata is rather remarkably conspicuous by its 
absence following a recent injury of this sort. It 
is more likely to be present at a later stage of 
the inflammation. These features indicate the 
presence of a plastic iridocyclitis, and I would
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advise enucleqtion with this condition of affairs 
present, because this class of case, like 2 and 3, 
more likely to end in a soft eyeball and phthisis 
bulbi than go on to panophthalmitis, is especially 
liable to be followed by' sympathetic ophthalmia.
(2) By oblique illimiination with a strong 
convex lens, a definite yellow reflex is noticed in 
the vitreous. This is usually accompanied by the 
foregoing signs of iridocyclitis, and indicates a 
plastic or suppurative uveatis, as shown by the 
exudate in the vitreous. This I have found
frequently follows those cases where a "vitreous 
tract" is present at the commencement, and also
in those small punctured corneal wounds where the 
foreign body is lodged in the back of the eyeball.
This again, like (1) will most likely end in a 
sightless soft eye, and ultimately in phthisis 
bulbi, with a risk of sympathetic ophthalmia.
(3) This type is perhaps seen at a later stage 
than (1) and (2). An eye which at first sight 
looks to be improving, but on closer inspection the 
iris looks somewhat atrophic, the vision being 
practically nil, and, on feeling the tension, which 
tends to be below normal, the patient jumps when 
pressure is made on the ciliary region. In these 
oases the patients often have sharp attacks of pain 
in and around the eye, especially at night.
In all these three types of pathological 
eyes, I would advise early enucleation, chiefly 
because of the risk of sympathetic mischief if the 
eye is left in, and later, if sympathetic ophthalmia
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does not follow, the eye heoomes useless, as far as 
vision is concerned, and lateron will probably end 
in a shrunken eyeball, liable at times to attacks 
of pain and inflammation, besides being an unsightly 
organ. In a workman who is earning his daily bread 
by the use of his eyes, and where the aesthetic 
effect of an artificial eye does not matter so much, 
it is criminal to dally with an injured eye of this 
sort, and anyone who haS seen a severe case of 
sympathetic ophthalmia, with its consequent results, 
will not hesitate for a moment to advise enucleation 
with this condition of affairs present.
I have no doubt that many of these eyes 
were sacrificed where, if they had been retained, 
perhaps they would have quietened down in a few 
months, and given rise to.no further trouble, but 
with the risk of sympathetic in the back-ground I 
do not think that one should have any further 
scruples on that point. Of course, if we had any 
certain guide to let us know whether sympathetic 
would develop or not, then the circumstances would 
be somewhat different. I shall speak later on
of the recent work on the pathology-of sympathetic 
ophthalmia which throws, at least, some further 
light on that obscure disease, but, until we have 
something more definite to go on, I think the only' 
attitude to be adopted is that which I have 
mentioned above.
This brings us to the procedure of removal 
of the eye in these cases. In every case of
removal, enucleation of the globe was done.
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I think that, following a penetrating wound,
enucleation should always he done, owing to, the. few
recorded cases of sympathetic ophthalmia following
eviseration. If the surgeon desires to implant
a glass globe to secure a more moveable stump, then
I do not see any objection to the method of
implanting the globe in the Capsule of Tenon or
12.
paraffin, as recommended by Ramsay; catching up the 
muscles by 4&e suture before cutting them, and 
tying the muscles and conjunctiva over the globe 
after insertion.
AFTER THE THIRD PERIOD :
Between these clinical types, which I 
have mentioned above as indications for enucleation 
and those,which have given no anxiety from the first, 
the latter usually being those where the foreign 
body has been lodged in the anterior part of the eye 
ball, are cases which must be dealt with according 
to the individual circumstances: always remembering 
that other things being equal, if the eye has useful 
vision - by useful vision I mean an eye which is not 
reduced to counting fingers, but which can make out 
objects at the other side of the room - an effort 
ought to. be made to preserve it.
It is in this connection that sub-conjunct- 
-ival injections of Bicyonide of mercury, plus the 
usual local treatment, are useful, often apparently" 
leading to rapid improvement of the eye. In the 
carrying out and continuation of this treatment I 
would pay special attention to the following points :
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Ciliary injection and tenderness., pain, 
appearance of the iris and vitreous, tension and 
vision of the eye.
If these are not satisfactory in a doubtful 
case after five or six weeks from the date of injury, 
then the question of the removal of the eye has got 
to be considered.
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I would here quote Hepbum, who says, "a well 
balanced judgment in dealing with all cases of 
injury, in order to avoid excision of the eye, is as 
hard to acquire, in my opinion, as in..deciding the 
question of excision itself".
After three or four weeks, if it has been 
decided not to enucleate, besides the points mentioned 
above, the possibility of sympathetic ophthalmia 
deyeioping must be taken into account. It is aboticb 
this period, that is, from the third to. the twelfth 
week, that sympathetic ophthalmia is most liable to 
occur. Now I do not intend to. go into, the
question of the interesting subject of sympathetic 
ophthalmia, but merely to touch on it in so far as 
it must be considered in the after-treatment of 
these oases.
I am inclined to agree with the late Sir Henry 
Swanzy that sympathetic irritation and sympathetic 
inflammation are two entirely different conditions, 
after a study of this series of cases.
Many of these cases suffered from watering 
and irritation of the second eye, and there was no 
sign of sympathetic ophthalmia at the time or 
subsequently.
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Swanzy points out that sympathetic 
irritation may last an indefinitely long time 
without being followed by sympathetic ophthalmitis.
Further, although some sign or signs of 
sympathetic irritation often so precede the onset 
of sympathetic ophthalmia, yet in many cases such 
sign is wanting. In view of the latter fact it
is therefore wrong to postpone the prophylatic 
enucleation until sympathetic irritation shows itsdf.
Of course, if the patient complains of 
irritation of the healthy eye, his statement is not 
to be ignored, the special points to be looked for 
being the presence or absence of ciliary injection, 
keratitis punctata, a normal state of adcommo.dation 
or an active pupil. The vision of the healthy 
eye should also be taken periodically in these 
cases, or when any complaint is made - hence the 
importance of having taken the vision when the 
patient first presented himself, and comparing it 
with the existing vision. An examination of the 
visual field of the healthy eye is also useful in 
these cases, a contraction of the visual field 
being sometimes one of the first signs of sympathetic 
ophthalmia. See case 33.
Any spindle-shaped enlargment of the
blind eye should also be looked for. See case 33.
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This is described in Maitland Ramsay’s 
booki He points out that, normally, when tested
by a Bjerrum’s screen, one-third of the spot is 
above, the horizontal meridian, drawn the fixation 
point, and the vertical breadth of the spot is to
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the horizontal breadth in the proportion of 6 to 4 
Ramsay describes a case of sympathetic 
irritation where the spot became spindle-shaped, 
the corresponding proportion being 12 to 4. This 
was accompanied by marked congestion of the disc 
and of the. retinal vessels. Enucleation of the 
exciting eye, which showed the characteristic 
"sympathetic infiltration of Puchs", was followed 
by a gradual recession of the spindle-shaped blind 
spot to the normal.
This condition is also described by Rowan
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and Sutherland. In one of my two cases where
ssympathetic ophthalmia developed, (case 23), there- 
was definite spindle-shaped enlargement of the 
blind spot, and the attack of sympathetic ophthal- 
-mitis took the form of marked optic neuritis 
chiefly. A few of the cases, where the patient 
complained of irritation of the uninjured eye, 
showed enly a tendency to the spindle-shaped 
enlargement of the blind spot, and some hyperaemia 
of the optic disc, but nothing so definite as the 
case mentioned (case 33). Very probably, as 
Ramsay suggests, this phenomenon is due to acute 
congestion of the optic disc, and is a danger 
signal which usually disappears on remo.val of the 
exciting eye.
I think that sympathetic ophthalmitis, 
although usually of the nature of plastic uveatis, 
may commence as an optic neuritis. Indeed, if 
the case is not severe, and the media are sufficiently
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clear, one can often make out a. definite optic 
neuritis in addition to the irridocyclitis, specially 
marked by the keratitis punctata, which is present, 
and this raises the question whether optic neuritis is 
not always present in these cases, but is unable to be 
made out owing to the hazy media, or the exudate in 
front of the lens, caused by the more obvious plastic 
uveatis.
To. recapitulate. When a patient makes any 
complaint of the second eye, and in fact as a matter of 
routine, an examination of the eye should be carefully 
made, looking specially for any signs of irridocyclitis^ 
optio-diso or retinal-vesael congestion, contraction of 
the visual field, spindle-shaped enlargement of the 
blind spot, loss of visual acuity and paresis of 
accommodation owing to early impairment of ciliary 
muscle.
I cannot leave this subject without mention-
-ing what appears to me to be an important factor in
the early diagnosis of sympathetic ophthalmitis, viz.-
a leucocytic blood count. It is only in the last
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few years that Gradle published the results of his
stddy of the blood count in perforating injuries of the
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eye. Later, Price Jones and Browningdescribed an 
increase in the large mononuclear cells of the blood 
in cases of sympathetic ophthalmitis. As has been 
pointed out by'Coais, on the analagy of the blood 
condition in syphilis, this may indicate a protozoal 
infection as the cause of sympathetic ophthalmitis.
Another point in favour of this view Coats
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suggests that the incubation period of sympathetic 
ophthalmitis is unlike that of other most ordinary 
bacterial infections, but in the majority of cases is 
closely similar to that of syphilis. Still another 
point of resemblance is the occasional faculty which 
the noxa o^ sympathetic possess, of remaining latent 
over a prolonged period, and then breaking out in 
activity, like the tertiary stage of syphilis.
On the other hand, the histological structure
characteristic of sympathetic ophthalmitis, so well 
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described by Puchs, is more nearly allied to that of 
the bacterial infection, tuberculosis, than to that 
of the protozoal infection, syphilis. Tuberculosis 
is an example of a bacterial infection with a 
prolonged incubation,period, so, that with regard to. 
these points, the evidence for a bacterial versus a 
protozoal infection, is inconclusive. Coats 
mentions that, as a logical outcome of these speculations 
Price Jones and Browning recommend the treatment of 
sympathetic ophthalmia with Salvarsan, and describes 
three cases where this was tried. In the first, a 
severe case, it had practically no effect, but there 
was evidently some improvement in the other two,
especially after a second injection.
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More recently, Browning points out that the 
original results of Gradle were of little value, 
because he did not sufficiently differentiate the 
various kinds of leucocytes. He (Gradle) simply 
differentiated between.the Polymorphs and.the Mononuclears
59.
Browning points out that this method quite 
masks the chief point of the count in sympathetic 
ophthalmitis, viz.- the increase in the large Mononuclears 
He found that in practically every case of 
sympathetic ophthalmia, there was a typical blood picture 
There was a marked increase in the number of 
large Mononuclear-1 euco.cytes, and some increase of the 
lymphocytes, while the Polymorphs were diminished.
The total white cell count did not vary much 
beyond the normal limits. He puts the average blood 
count in sympathetic ophthalmia as follows :
Sympathetic. Normal. 
Polymorphs ... 54^ 60 - 70^
Lymphocytes ... 28^ 20 - 23^
Large Mononuclears .. 16^ 2 - 6#
Eosinophiles ... 2% 2 - 4 ^
Mast cells ... -—  —  - .1^
He also points out the striking similarity 
between blood counts in certain protozoal diseases 
(malaria, syphilis, anchylostomiasis - especially marked 
out by the Eosinophilia - trypanosomiasis, kala-azar) 
and sympathetic. As the result of this similarity of 
blood count, and the similarity which I have referred 
to, in Coats paper, a large number of cases have been 
treated with "606" at Moorfields Hospital, and not only 
have the results been encouraging, the eye condition 
beipg at once relieved, but the blood count approached to 
normal.
Browning next proceeded to determine the time
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interval between the perforating injury and the appear- 
-ance of a pathological count, and also to determine 
whether the count could be used for an early diagnosis, 
or prognosis, of sympathetic ophthalmitis, in- cases of 
perforating injuries of the eyes. As the result of 
his investigations, he found that the blood count showed 
marked changes at a time when there was , still no other 
evidence pointing to the probable onset of sympathetic 
ophthalmitis. He points out that in doing
periodical blood counts in a case of sympathetic ophthal- 
—mitis, the blood count will remain normal for weeks, 
and then show all the signs of a typical protozoal count.
From this fact it is obvious that a normal blood 
cpunt does not exclude the possibility of sympathetic 
ophthalmitis intervening. He was of opinion, however, 
that a positive count, namely an increase of the large 
mononuclears, is very ominous. As it is probable
that in sympathetic ophthalmitis a sytemic infection has 
already occurred before the pathological eye changes 
appear, the blood count will afford a method by vhich 
this infection may be demonstrated before the sound eye 
becomes obviously diseased. He describes a case to 
illustrate this point. The patient had had a 
punctured wound &f the left eye with retention of a 
small chip of steel which was removed by the magnet the 
same day as the accident (September 12th).
Blood count ;
Poly'ms. Lymph’tes Large Mon. Eos’phHes 
Septr. 20th. 69^ 23^ 5% 2$g
27th. 71^ 20# 6# 3#
These are normal, but after this we find a change, 
especially in the large mononuclears :
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Poly'ms. Lymphs. Large Mon. Eosino’les 
Septr. 28. 62# ■ 20# 18#
29. 59# 28# 10# 2#
At this date the right eye was noticed to be 
sensitive to light.
30. 63# 12#
At this stage the damaged eye was removed.
Octr. 2. 72# 14# 12#
3. 71# 18# 9#
4. 62# 25# 5#
It is to be noticed how the blood count
gradually dropped to normal after the removal of 
the exciting eye.
These results of Browning were supported by 
Sattler at the Heidieberg Congress, and Roller, 
working under Puchs, came to the conclusion that 
the blood picture was a valuable diagnostic aid.
There is another means of aiding one in the 
diagnosis of the likelihood sympathetic ophthal-
-mitis following enucleation of the injured eye, 
and that is the histological examination of the 
injured eye.
22These changes were first described by Puc&s 
which he describes as "sympathetic infiltration".
The cells taking part in,the infiltration 
are the same as in the giant celled tubercule 
system - lymphocytes, spithelioid cells and giant 
cells - but made up together in irregular strands 
and tracts, rather than disposed with any- 
regularity such as is found in the tubercular system.
The distribution is more or less character- 
-istic - in the posterior layers of thr iris, in
the outer part of the inner zone of the ciliary
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body*, and in the outer layers of the choroid.
Pibro-plastic exudate in the vitreous is
the exception.
28.
Coats’ experience after examination of 
these eyes is as follows :
(1) The most characteristic feature of 
all is the wide-spreadness of the inflammation, 
usually the whole of the uvea being involved, and 
he agrees with Puchs that cases in which the 
choroid is free scarcely occur. In this connection 
sympathetic stands out in marked contrast to 
infective iritis, in which the severe inflammation 
of the iris is often associated with total exemption 
of the choroid. The patchiness of the 
infiltration is also very characteristic of 
iKüiiratiHH sympathetic, at least in the early 
stages.
(2) Cases of true sympathetic undoubtedly 
occur which could not be diagnosed by the histo- 
-logicaL character of the infiltration alone, in 
which the exudate in the uveal tract consists 
chiefly of plasma cells and lymphocytes. He had
met with these cases chiefly' in the sympathising eyes.
(3) On the other hand, if the changes 
described by Puchs are present in typical form
and distribution, there is scarcely any possibility 
of error. Practically the only source of 
confusion is tubercle when the resemblance of the 
histological picture may be very great. Again, 
a few cases of idopathic iridocyclitis with the 
histological changes of sympathetic have been
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described by Continental writers. They must be 
very rare. In both these exceptions, however, 
the clinical history always excludes the.possib- 
-ility of error. Where there is a history of 
injury therefore, and where the changes ascribed 
by Puchs are typically present, the diagnosis of 
sympathetic ought to be made with the utmost 
confidence.
He cites three cases to illustrate this 
point, where sympathetic ophthalmitis followed 
enucleation of the 'first' eye, and where that
presented the sympathetic inflammation to a 
marked-degree , and where, therefore , the likelihmd 
of sympathetic following was suspected, and later 
confiimed.
As I had only two cases of sympathetic 
ophthalmitis occurring in my series, I did not 
have much opportunity of following this work 
closely. I admit that I ought to have studied 
these cases more closely in view of the latest 
research as stated above by Browning.
The first case (case 9) had a large 
piece of steel embedded in the back of the right 
^eball, and repeated attempts to move it by the 
magnet failed. Enucleation was advised, but 
the patient would not consent to this until a 
month after the injury. This v&s done, and the 
patient dismissed from Hospital.
One month later, i.e., two months after 
the original injury, the patient began to complain 
of pain in the left eye, and irritation in a strong 
light.
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light. The pupil was active and dilated well
and equally under homatrepine, showing no
adhesions. Only a few spots of keratitis
punctata were present, but there was a definite
optic neuritis, and the vision had fallen from
6, taken at the time of the injury and at different
periods subsequently, to 12. He was re-
-admitted to Hospital, and I made an examination cf
the condition of his blood, I here append the
results of this examination :
Polymorphs ... 46#
Lymphocytes ... 29.8#
Large Hyaline cells 21.2#
Transitional ... 2#
At that time I noticed that there was a
relative lymphocytosis and a drop in the Polymorphs.
Now that Browning has published his
results, one can see that, in this case, there
was a distinct specific increase in the large
Hyaline cells, or as Browning prefers to call
them, "large Mononuclears".
This eye did well with large doses of
salicylates, plus local treatment. The vision 
6 6 
at one time 36, improved ultimately to. 6 & J.l.
The swelling of the disc, at one time 3 D, 
became normal.
In the second case (case 39) the 
attack of sympathetic came on 8 months after the 
original injury, and the injured eye was 
enucleated one month after the injury. Here the 
type of sympathetic was of the nature of a severe 
plastic iridocyclitis, and progressed,despite all
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treatment till the vision was reduced to hand 
movements. I performed a blood count also on 
this patient when he developed sympathetic oph- 
-thalmitis, but, although done on two separate 
occasions, I could find very little degression 
from the normal leucocytic count, such as I had 
found in the previous case. In this case the 
delaying of enucleation was due to the fact that, 
when the patient was first admitted, no X-ray' 
plate was taken before the magnet was applied, 
and a small spicule of metal was extracted by the 
magnet, during my temporary absence from Hospital.
Naturally, it was thought that the foreign 
body had been removed in its entirety. It was 
only 23 days after the date of the injury that an 
X-ray plate was taken, when a large piece of metal 
was localized behind the eyeball. This, altho' 
an isolated case, illustrates the great importance 
of taking an X-ray plate before applying the 
magnet. As there was dnly one wound in this eye 
ball the probability was that a ragged piece of 
metal had entered the eye, and that s small 
spicule of it had become detached before it 
perebrated the posterior part of the globe.
If a plate had been taken before applying 
the magnet, the two pieces of metal would probably 
have been shown on the plate. Certainly, in any" 
case,, the size of the piece of metal, extracted on 
the first occasion, would not have corresponded 
with the X-ray picture, and would have put one on
66.
guard and caused one to have advised earlier 
enucleation.
I consider these cases, where the metal 
has perforated the posterior part of the globe, 
dangerous, as far as sympathetic is concerned.
Both of my cases of sympathetic occurred 
when the metal was in this situation, although 
both eyes were enucleated as late as one month 
after the date of the injury'. The ultimate 
result of the second case, when the vision of the 
remaining eye was reduced to hand movements after 
a distressing and painful illness, now slightly 
better, now worse, for several weeks, each attack 
causing further damage to the eye, is quite enough 
for any one who has .seen such a case of sympathetic 
to have no qualms of conscience in advising early 
enucleation in these cases.
Since these two cases occurred I took 
blood counts from several other cases of 
perforating injuries, but, as the results were by 
no means uniform, more reliance was placed on 
early excision of the eyeball on naked eye 
inspection, and, having no more cases of sympathetic 
ophthalmitis, I lost interest in the subject 
somewhat, but, in the light of the recent researches 
of Browning, and supported by the competent 
observers whom he mentions in his paper I think 
this is a subject which should not be neglected.
Of course, these recently published results 
are no means generally accepted, but in view of 
the obscure pathology of sympathetic ophthalmitis 
I think that any light on this subject, however
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small, should he accepted gladly'.
Perhaps I may be pardoned for having 
rambled somewhat at this stage into the pathology 
of sympathetic ophthalmitis, but I think that all 
the points which I have mentioned have an 
important bearing in the after-treatment and 
prognosis of these cases. The only logical
outcome that one can suggest is
First : To make a differential blood
count in all cases of perforating injury to the
eyes at regular intervals, and where a postive
blood count - by positive I mean a relative
increase in the large mononuc 1 ear-1 eucocytes -
is found, to take steps to prevent the occurrance
of sympathetic ophthalmitis by early enucleation
provided that the condition of the eyeitself.has
received due consideration. By receiving due
consideration I mean that one would think twice
before proceeding to enucleate an eye which ha s
6
a visual acuity of say 36, and where the metal 
has been lodged in, and been removed from, the 
anterior chamber, and the eye is l&oking well, 
even although a positive leucocytic blood count 
is present. When sympathetic ophthamitis has 
actually developed, whether the blood count is 
typical or not, I think, taking into account the 
successful cases which have, been treated at 
Moorfields Hospital, that salvarsan is well 
worthy of a trial, after removal of the exciting 
eye, if that has not already been done.
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Second : I would also advise histological
examination, by a competent pathologist, of the 
injured eye, and where the typical infiltration 
of Puchs is present, then the adSninistration 
of salvarsan and careful observation of the 
remaining eye from time to time, combined with a 
guarded prognosis, and periodical examination of 
the blood, ought to be done.
With regard to the treatment of the second 
eye when sympathetic ophthalmitis has actually" 
developed, I need only mention the removal of the 
first eye if this is still present. Here a
difficulty presents itself where the first eye 
has fair vision, and it may be a question whether 
it should be left in, as it may be^later on, the 
better seeing, eye of the two.
With regard to, the drug treatment of 
sympathetic ophthalmitis, salvarsan has been 
added to the long list. My'first case of 
sympathetic seemed to improve rapidly" on increas- 
-ing doses of salicylates, as recommened by 
Gif^old. Of course, local treatment, including 
atropine fomentations, sub-conjunctival injections 
etc., are all necessary, and I only mention them 
as they are always used in any of these 
inflammatory conditions of the eyes.
With regard to. the operative treatment of 
the "second" eye, it is important not to undertake 
any operative procedure, such as an iridectomy or 
removal of the lens until the eye has remained
quiet for a considerable period, at least one
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year, otherwise, by doing any such operation too 
soon, there is a good chance of stirring up the 
plastic iridocyclitis into renewed vigour.
PROGNOSIS ;
It is important in all these cases of
penetrating injury to the eyebg.ll with retention
KZ- -
of a foreign body, to give guarded prognosis.
This wj.ll be seen from the results of my 
own cases, and from all statistic* of these 
injuries. A penetrating wound, without 
rentention of a foreign body in the eye, inclines 
one to more hopeful prognosis as will be noticed 
from the 30 odd cases which I treated (see second 
list) These cases were not picked out, but
were all the cases of this kind which were 
admitted to the Glasgow Eye Infirmary from 18th 
November 1911 to March 11th 1912. I took a note 
of these cases, and followed them up just to show 
the contrast of the results as compared with 
those in which a foreign body was present in the 
eye.
To the.patient, or to any one not 
experienced in these matters, the removal of the 
foreign body by the magnet is apt to be thought as 
indicative that VcÉ worst of the trouble is over.
Personally, after removal of the foreign 
bodyi even of a very small spicule, lodged in the 
anterior chamber, I always te&l the patient that 
the metal has been removed, but that it is very 
necessary to watch the eye carefully for a week
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or two, at the very least, before one is able to 
give anything like a definite prognosis.
I think it well to show the patient 
the foreign body that one has ,removed, as in 
three separate oases tha patients would not believe 
that the metal had been removed when it came to a 
question of advising enucleation of the eye, the 
patients having a false idea that the.metal was 
still in the eye, and was keeping up the 
inflammation. I think this is a small matter, 
and I only mention it as having come under my 
notice in dealing with workmen, somewhat ignorant 
in a matter of this kind.
Although, as I have mentioned before, 
the prognosis must be extremely guarded, I think 
that one is aided a good deal by consideration of 
the following points :
(1) This includes the first examination of 
the eye, the history, the X-ray plate, and the 
removal of the metal by the magnet.
First : The condition of the eye when
the patient first presents himself. An eye 
which is hopelessly damaged, when first seen, of 
course, should be removed at once, and in a case 
of this kind the chance of sympathetic, is rather 
Yemo.te.
Secopd : The time intervening between
the date of the injury, and. when the patient 
first presents himself.
Prompt treatment is important in these, 
cases. An eye with signs of iridocyclitis or
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hypopyon, already developed, by the time one sees 
the case naturally does not give a good prognosis.
In these oases the pr.esenoe of* the foreign 
body has set up inflammation in the eye, and also 
the foreign body has become more firmly fixed in 
the tissues of the eyeball, it is more difficult 
to remove, and its removal causes more injury to 
the structures of the eye than would be the case 
if the injury had occurred a few hours ago.
I am well aware that a foreign body can be 
retained in the lens and anterior chamber for 
years. Many of these cases have been recorded 
as I have mentioned previously, still, I think 
that the general ocperience is that the longer a 
foreign body remains in the eye, the less hopeful 
is the prognosis, especially where inflammation 
has been set up by its presence.
Third : Size and character of the foreign
body.
Some authorities state that there is less
likelihood of inflammation where the piece of
metal is hot, as it is practically'aseptic. I do
not agree with this, taking these cases as a whole
Again, copper, more than iron or steel, is
said to be notorious for setting up inflammation
in the eyeball. Curiously enough my only copper
oase (case 2) where the foreign body was lodged
in the sclera at the back of the eye, did
exceedingly well, and retained useful vision when
seen two years later, although repeated attempts,
o
including a sclerj^tomy, at removal were unsuccessful 
Of more important is the size and character 
of the metal. As one would natural ly expect the 
larger the.metal, the more damage does it inflict.
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but I would qualify this statement by saying that 
I would give a more hopeful prognosis where a 
large soale of metal was lodged in the anterior 
chamber or iris, than where a small spicule had 
punctured the cornea or sclera and had lodged in 
the posterior part of the eye. 1 shall refer to 
this again under heading (4).
Like Wharton, I think these pieces of metal 
are best classified as "chunks", "scales" and 
"spicules". Spicules are, as a rule, easiest 
to. remove, although they are rather apt to. become 
entangled in the iris when drawing them into, the 
anterior chamber.
As Rolîei has shown by a series of 
experiments, the shape of the metal influences its 
ext radtion by the magnet more than the proportion 
in weight. He found that elongated bodies, such 
as needles, are more easily extracted by the magnèt 
than small blocks, and this confirms the clinical 
experience that small spicules and scales are mo8b 
easily extracted by the magnet.
Scales are apt to inflict considerable 
damage to the eyeball, as the edge cuts like a 
knife, and sometimes inflicts incised or 
punctured wounds of the lids before entering the 
eye. Sometimes they come out very easily, 
especially when they engage^ "edge op" to. the 
magnet point. It is when they engage "broadside 
" on tnat difficulty is experienced, and if the 
manoeuvre, of vhich I have previously spoken, is
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not successful, the wound, if attempts at drawing 
it into the anterior chamber are not successful, 
may require to be enlarged. Chunks are 
frequently of large size, and also inflict 
considerable.damage.
Fourth ; Position of the wound, and 
position of the metal in the eyeball.
These are important in the future prognosis 
partioula.rly the latter, i.e., the position of 
the metal.
(1) Undoubtedly, the cases where there is 
a wound in the cornea end the metal has come to 
rest in the anterior chamber, iris or lens, are 
the most hopeful cases, both as regards the 
saving of the eye and useful vision being retained
In many' of these cases the lens was 
injured, but even then, where the lens matter had 
been drawn off, a fully sized eye is left in the 
patient's orbit as a rule, and again, it may 
retain useful vision. This will be noticed on 
looking up the results of this class of case in 
the first list. I am quite convinced that the 
percentage of eyes noted as "saved", on looking 
into statistics in these cases of metal injury, 
depeqds on the number where the metal was lodged 
in the anterior part of the eyeball. The
greater the number of cases where the metal is 
lodged in this region, the higher will be the 
percentage of eyes "saved".
The foreign body which lodges in the ■ 
vitreous, usually sets up an iridocyclitis either
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by its actual presence, or by its carrying in 
organisms as it pierces the conjunctival sac, 
which virtually always contains organisms of some 
sort. I have found in these cases of iridocy- 
-clitis that, on taking a conjimctival culture, 
while occasionally more virulent organisms like 
Streptococcus and Staphlococcus may be present, 
in a great number of cases the culture tube yielded 
only B. Xerosis In wiew of these findings 
one can only suppose that the B. Xerosis has 
become more virulent when brought into contact 
with such a good culture medium as the vitreous 
humour.
27.
Qoulden published results of 118 cages
where the foreign body had been removed by the
magnet. He pointed out that, if the foreign
body was anterior to the vireous and the lens was
uninjured, all the eyes were 'saved', and in none
6
was the resultant vision less than 12. He was 
of opinion that cases where the foreign body was 
lodged in the vitreous, having passed through the 
cornea, were more favourable as regards prognosis 
than where the foreign bddy was lodged in the lens 
I da not agree with the latter statement 
after a consideration of my own results, and also 
the results of others.
Of my 55 cases, ten were cases of this 
sort, that is, where the foreign body was lodged 
in the anterior chamber, iris or lens, and, in 
every one of them the eye was 'saved', and in all.
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useful vision was retained :
i  six had a vision of 6 to^  12,
.when lens #  6 6
was sub se- /( three ditto. 24 to. 36, and
-quently' \\ 4
extracted i( one ditto. 60.
(2) The ciliary region %
Of ten cases, ei^t eyes were 'lost* and
two were 'saved'. Of the two saved, one had a 
6
vision of 18, and the other was reduced to 
counting fingers.
A wound in this region has long been 
recognised as being serious. The direction of 
the wound, as causing more or less injury to the 
eye is to be noted; a meridional wound, other 
things being equal^ causing less injury than 
oblique or equatorial wounds, as can readily be 
understood from the shape of the ciliary body.
Let us compare for a moment ciliary' wounds 
with retention of a foreign body in the vitreous, 
with similiar wounds where a foreign body was not 
present (see second list). Of iêSf cases of this
latter sort, only 4 eyes were enucleated, and ten 
were 'saved'. Of those saved ;
1 6
8 had visual acuity ranging from 9 to 18,
1
1 do. of 60, and
1 do. of perception of light,
even where the lens had subsequently been extracted 
in some of these cases. Therefore, I would 
state that, given a ciliary wound with prolapsed
iris, etc., with no. foreign body being present in
the eyeball, provided that asepsis is carefully
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observed, even although the lens is injured, and. 
the wound carefully covered by conjunctiva after 
excision of all prolapsed iris, etc., these 
wounds are not so much more serious than corneal 
wounds, than is stated in the text-books. It is 
the presence of a foreign body in the vitreous 
which sets up damage, as a rule, and makes the 
injury so much more serious.
(3) Where the wound is comeal, and the 
foreign body usually small, has passed into the
vitreous or into the orbit beyond, and frequently
including the lens in its path of entrance, setting 
up traumatic cataract.
Of 18 cases of this sort, eleven were
* saved* i
6 6
had a vision of 9 to 36,
3 had a vision of 60 to 60,
after the lens was extracted, and
5 had a vision of perception of light - 
courting fingers;
7 eyes were lost from plastic iridocyclitis.
I consider these cases quite as serious as 
those where the wound is in the ciliary region for 
the following reasons ;
Firstly ; The corneal wound being often 
very sm%ll, and especially'' if the lens has not 
been injured, attention may not be paid to the eye 
by the patient, or by the inexperienced observer, 
^ill a few days after the injury, when signs of 
iridocyclitis may have developed.
Secondly ; As I mentioned previously, the
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foreign body may have penetrated the posterior 
part of the eye, and lodged in the orbit beyond, 
and in these cases, the magnet is of no. avail, so 
far as the removal of the foreign body is concernai 
Both of my cases of sympathetic developed gr­
eases of this sort, where the metal had lodged 
behind the . eyeball. In one, the external wound 
was corneal, and in the other it was scleral.
In the case of the one with the corneal 
wound, the eye was enucleated a month after the 
date,of the injury; in the case of the one with 
the scleral wound, twenty-nine days after the 
injury, owing to the non-consent of the patient to. 
enucleation.
In these cases, the foreign body', owing to 
its passage through the structures of the eyeball 
usually sets up a virulent iridocyclitis.
Although, as I have mentioned before in one 
case a piece of copper was lodged in the back of 
the eye (case 2), and was noticed by the ophthal- 
-moscope projecting into the vitreous, the qye 
remained perfectly quiet, and good vision wgs 
retained.
SCIiBRAL WOUNDS : •
Of 17 cases of this sort, six eyes were
6 &
'saved'; three had a vision of 9 to 24, and three 
had a vision of perception of light to hand move- 
•Huents; eleven eyes were 'lost*.
Again I would put these cases in the same 
category as (2) and (3).
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There is usually some loss of vitreous in 
ttese oases, especially where a large scale has 
inflicted the injury, and if the eye is saved, 
the vision is, as a rule, poor, and detachment of 
the retina is liable to follow.
To recapitulate. Cases where the met& 
is lodged in the anterior part of the eyeball, 
(anterior chamber, iris, lens or oircum-lental 
space) give the most hopeful prognosis, whether 
the wound is in the ciliary region or not.
Cases where.the metal is lodged in, or has 
passed through, the vitreous, whether the wound be 
ciliary, scleral or corneal, are to be approached 
with guarded prognosis from the first.
(5) The jdifficulty or ease with which the 
metal is removed by the electro-magnet, and the 
amount of damage inflicted to, the eyeball at the 
time of operation.
This speaks for itself. Any necessary 
enlargement of the wound, laceration of the ciliary' 
region causing troublesome haemorrhage, and later 
iridocyçlitis, loss of vitreous, injury to the 
lens, or failure to remove the foreign body, must, 
of course, influence the prognosis.
All' the preceding points with regard to 
prognosis help one in giving some idea of the 
prognosis at the commencement of the case, and I 
Elga in emphasise the fact that, unless the metal is 
anterior to the lens, or in the lens, the prognosis 
must be extremely guarded, both as regards the 
possible loss of the eye, and if the eye is retained
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as regards the resultant visual acuity, and the 
risk of sympathetic ophthalmitis subsequently.
(b) After an interval of two or three 
weeks, as a rule, except in a case where there is
necessity for urgent removal of the eyeball, there
a
^omea the question of prognosis as regards any 
probability of sympathetic ophthalmitis developing. 
As far as we know at present from records of 
reliable cases, the shortest interval which elapses 
between the injury of the 'first' eye and the 
onset of sympathetic ophthalmitis in the 'second' 
eye, fourteen days, and very fmy cases with 
this short incubation period have been recorded.
The most dangerous period from all accounts 
seems to be somewhere between the sixth and 
twelfth week after the date of the injury. With 
regard to my two cases of sympathetic ophthalmitis 
occurring in this series of cases, in one case the 
eye was enuqleated one mohth after the date of the 
injury, and the first sign of sympathetic ophthal- 
-mitis was two. months after the date of the injury 
In the second case the eye was also 
enucleated about a month after the date of the 
injury, and the first siyis of sympathetic ophthal- 
-mitis developed seven months after the original 
injury.
These two cases, small ih number as they 
are, give one some idea of the considerable 
interval which may elapse between the date of the 
injury and the onset of sympathetic in the s econd 
eye.
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26a.
According to Swanzy, in 170 of 200 cases
collected by the Committee on sympathetic, ophthal-
-mitis, of the Ophthalmological Society, the
second eye was attacked within the first year after
injury to the first eye. In only 12 of the 200
cases was the interval more than one year, and
the longest was 20 years.
Just lately I have come across a case of
sympathetic ophthalmitis^at the Blackburn and East
Lancashire Infirmary which, apparently, developed
30 years after the injury to the first eye.
In the second of my two cases mentioned
above, the appearance of sympathetic ophthalmitis
in the second eye seven months after the injury
to the first eye, shows the extremely complex
nature of sympathetic ophthalmitis, and in a case
of this sort, where the second eye becomes attacked
after such a long interval, before diagnosing
sympathetic ophthalmitis, I think it is well to
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consider the data which Swanzy lays down, and 
consider them collectively before giving a 
diagnosis.
These are as follows 
First : The condition of the exciting
eye, and the nature of the injury to that eye.
Second : The condition of the sympatl^ising
eye.
Third : The interval that has elapsed between
the injury to the first eye, euid the onset of 
sympathetic ophthalmitis in the second eye.
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Fourth : State of the general system»
I may be pardoned if I have again entered into 
the domain of sympathetic ophthalmitis at this 
point; but it has an all important bearing in the 
prognosis, and in the after-treatment of these cases. 
First : The condition of the exciting eye, ard
the nature of the injury to that eye ;
Adhering strictly'to the class of case, i.e 
injury with retention of foreign body, these are 
just the cases to give rise to sympathetic ophthal- 
-mitis. I need scarcely allude again %D the
usual clinical picture of an eye which has had a 
piece of metal removed from it, and has had irido- 
-eyelitis in it, now less acute, now flaring up at 
short intervals, the pupil not dilating so well 
under atropine, the iris tissue being less well 
defined and somewhat rusty looking, perhaps some 
punctate deposits on the back of the cornea, posl^ 
syhechiae and a hazy greenish vitreous, the tension 
falling and the vision practically nil, and 
frequently tenderness on pressure over the eyebq.ll: 
later the soft eyeball becoming quadrangular in 
shape owing to the pull of the four rectw muscles.
This is the eye which is liable to give 
rise to sympathetic ophthalmitis, and enucleation 
should be advised; it is of no use to the patient, 
and, if left in, will degenerate into phthisis bulbi 
An eye which goes on to. panophthalmitis is 
rarely followed by sympathetic ophthalmitis, 
although, as I have mentioned previously, I have 
lately seen an exception to this rule. Presumably,
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in panophthalmitis, the suppuration, caused by the 
staphyloco.ocus or other organisms causing the 
suppuration, destroys the sympathetic organism, if we 
are to. suppose that sympàhetic is due to an organism. 
Second ; The condition of the sympathising 
eye :
The disease usually starts as an iridocyclitis 
of the plastic type. These cases are the worst from 
the point of view of prognosis. My second case of 
sympathetic was of this type, and ended with 
practically no vision in the eye.
Sometimes, in milder cases, there is what is 
termed sèr\ous iridocyclitis when the infection is 
mild, and often an optic neuritis can be made out. My" 
second case conformed to this type, and the resultant
à
vision was 6, and J.l.
Third :
I have already spoken of this time interval. 
Fourth : General condition of the patient.
Another cause of the iridocyclitis might be 
forthcoming in the patient being syphilitic, 
tubercular, etc.,
From these observations one can see that the 
patient cannot be regarded as being out of the wood, 
as .regetrds the probability of sympathetic developing 
tinti 1 east a year has passed, ad should be told
that on the slightest pain or failure of vision in the 
second eye, he should report himself.
As a rule these patients are not slow to do 
this on their own account, and frequently’ we find the 
eye looking quite well, but, if there is an element of
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doubt., a blood count should be taken, to make out if 
there is an increase in the large mononuclears, and 
a reference ought to_ be made to the condition of the 
first eye if that has been enucleated, to see 
whether a 'sympathetic infiltration' was present or not
I shall now give a very short description 
of these 55 cases classified under the following 
headings :
(1) Humber of the case,
(2) The eye affected.
It is generally stated that in this class 
of injury the left eye is more frequently affected 
than the right. In these cases the left eye was 
injured in 29 cases, and the right in 26. I think
the eye T/diich is injured, depends a good deal on the
occupation of the worker. A hammerman, for
instance, who is striking at something in front of
him, and swinging the hammer from right to left, wil], 
of course, expose the left side of his face to 
injury more than the right.
(3) The position and character of the wound.
This must be looked at along with number
(8), that is, the position of the foreign body, to 
get a proper idea of the pregnmsis and treatment as I 
have indicated under this heading. In the position 
of the wound, I have indicated special features 
where they have presented themselves as indicative of 
the présence of a foreign body in the eye, such as 
the small linear streak o.f Descemets Membrane and the 
direction of the ciliary body or scleral wound - 
equatorial, oblique, etc.
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(4) Other complications, and the special points 
under naked eye and ophthalmoscopic diagnosis.
Like the preceding (number (3)), I have 
picked out the special points suggesting the present of* 
a foreign body' in the eye, such as the 'hole of the iris’ 
the 'vitreous tract', the penetrating wound of the lid, 
and also indicated the prognosis, for example, where 
the tension is much lowered, or where iridocyclitis had 
been present when the patient first presented himself.
(5) The visual acuity of the injured and uninuuréd 
eye.
In every case the visugl acuity of the sound 
eye was taken, along with the visual acuity of the 
injured eye. This, again, is useful, as I have 
indicated elsewhere, in studying the subsequent progress 
of the injured eye, and also the falling off of the 
visual,acuity of the good eye when sympathetic ophthal- 
-mitis develops, besides being a good guide in the after 
examination of the case with regard to, the Workmens 
Compensation Act.
(6) The time intervening between date of injury 
and the patient first presenting himself.
This, of course, influences the prognosis, as 
I have indicated elsewhere.
(7) The X-ray plate,
(8) Position of the foreign body.
Where no plate was taken, and where the plate 
was negative, such is indicated.
(9) Magnet and other operations and subsequent 
comp 1 i cat ions.
In magnet operations I have indicated the 
different measures which were adopted, such as I have
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advocated under the heading of "Treatment by the , 
magnet". Where another method was adopted the reason 
for so doing is indicated.
(10) Results two years afterwards,
- Unless otherwise indicated, such as at the 
latter end of the series, these cases were examined 
either by myself over two years from the date of injury' 
or I had the Infirmary record of the ose up to that 
date when the patient did not turn up after receiving 
the post-card, or had changed his address.
I have numbered these different headings 
just in the way that one would go about a case of this 
sort, that is, a naked eye examination, taking of the 
visual acuity, and history, the X-ray plate, and the 
operation by the magnet :
86.
TJ
B.
g
I
g
8Io>
<H -P 4
O  . 03 ^  CDI.03
 ^ IpH (Ô OD H Q
8 a
o ft m § h 'î3 {h (D"^•nj G) * m g
0 ü ' d m d a43 f4 QQ Q »> *H
<8 fH O CQ
Jh *0 0
O  0  W  d  o3 G  X
V* o O «6 . <8 ^
H • *H *H «H }Zî CO0 CD +3 44 M o  0''-^
ft 3  O  *H >
O  d  ffl Q  0  O  H
r4 4^  4^  4^  t4 ,û (8g o ^  rt . g 03 .p
o8 "u . 3. CO 0 ü . g)
43 ?4 0  , O'— . • W tH ^ Q
g  d.0 4 . ô  . § m § ^
g & g  . . "  ^
. rH «H-H 43 -P Q) y ^
43 1-4 CD 0  0  43 4^ t 4  h  ?4( 8 ' D C
<H (8 d f4 d <H M  d DQ . g
0  a 0 Q 0  0 *H G O d O 0 h rd r'tr' <!
ra h: P4 E4 PQ k  ft 1-4 Iz; M  H  o > i> m
ftm
,
A •
CO
0 \
HcO.
-V-
» 43
P
Çh M
0 •H
r4 h
<H 4-fr
0 0
>S >»
43 43
•H •H
0 d.
0 0
(S 08
r4 rH
ra m
•H •H
t
œ
§
•dI
I
03
<H0
A
I
O
•H
O
0
r4
o
•H
0(2
03
0goo
I
m
T* O TJ 0
0 ft Ü dN flo *H•H 05 0
rH “
o3 -P 0 hO (3 d 0
O 0 -P
iH 43 rH d
M & .a °
y g  9^a Q) o
"rH ffl 43 03 
0 iH *H
Ü 2 u ^
.H ^ -H 43 ^
ft -HO
O 0 0 O rH 
h 0 A 0 0
43 -P 43 ft ^  
§ rH 44 ° 0
0 d
?4 rH rH 43 3
0 «H -d O 44
| & 2 g cA ft a £4 -H
CD
l<o
i I%
O• 0
é .Û
43d 0
<0 .ICO à 0 0
0 > fit
0 •H 0
43 43 rHp» H •H M
44 3 00 0 0 0A . IH ft M
i
44
0
•H
ft
1
44 
• o
0"d a
•H O 0 *H
"S'S
O' 0  
0
0 Ü 43 44
•H da§
0 ^O43
0 d
0 0 
>•H d
î ê
d 0
43 & 
0 43 
d Q
I.^4 
S 0 043 f4 0 
O 0 0 
0 tH Jh 
rH O 
H M
d h 
0 0 
0 ft 
0 ft 
0 o
8 :ftO?
43 CQ § M
b o0 f)
l a
. *Hd 0 
0 u N o
"H ft 
rH 
0 Os
CO
CO|CO cDjcO
0
44O
43
•H§
0
0
•H
>
•H
Î4
44O
>)43
•Hg
d
0
•r4
>
03
•Hg
CO
43%
►3
COjCO
I
M
•g
«S
0
g
0
S0
0
I
043
g
<H0
A
I
I
•H
43
•H0
O
ft
I
1
O
h0
O«
43
•H
fi
O
r4I
d
•Hm
o
Æl
I
S d
>.i
h
43§
g
?4
0
g
0
Ü
043
g CO 
cxo
43 ü
H iH «H 
0 rH 0
0 0
0 8 0 -A
g 0 rH 43 ^
0 4h m
0 tt 0 0 *H
g ^ 0 H g
1 g rH <H 4h
0 iH 0 0
® g  i î>s
g rH 0 43 43
0 0 d
"H -H
g g
8 f! g 0 g
1 43 0 0 0
0 g 
g 0 0 fH rH
43 8^ 0 0
0 0 g g
0 0 g 0 0
H .Û •H »r4
H  Eh > >
'Ct* 0A
d
•H
m
0
0
g
0
0I
1
s0
rHo0
•H
!>
rH
•S
d
s&0
•H
o
I—I 
0 
•Hgo+3
cÿ0
0s
I
g
+3
d r4
d  0
O "O
0 0•H
g g
•H O
. m4h *h 
O d
0 d
0 g
ft 0 0
oÎh 
ft s
<o|<o
I
I
<Ho
go
•H43
&
g
0
ft
A
g
0
CQ
0
0
Oft
g
§g43
•H
>
03
M
■ X 
CO
a
0Iig
r4
I
8
«g
0g
•H
g1
P  d
4h g g p g 0
g -H 0 
0 M-P 
d  *H 0
g g g o d
a-fiil:
g g g
ô d  0 g 0 0
43 |> rH0 0 0  
0 a g 
f t  0 g H g H
o
O)
cD|cO
i
•H
g
<H
O
>»
+3
•H
g
0
0
> S
to
X ^ i
^ g
LO 03ft gI !
I  ^ Srt
a-N
_ . ft o
d ^ 0 ft mg
g M 0 . ,(8 g +3 ^ -p ft
s
» * ft a 43 3
® ®!* $ î u  g 8
ft . 0 0  d
0 •• 0 0 ft d
^ ^ ; g  gg
bo • ij 0  ^ft ft
a  g ^  | € g  .Sf®-®1 § ## K .«il “IS
ft ft » o g 0 ft
d o 0 43 g pft d o43
âft
ft
4h
0
g
0•H
43
ft
0
0
g
0
ft
t
fi 0
0 3
A CQ
js d o coift 0
3 0 0 ^  ft 0 g 0
p 0 >>  .g'-j. zj
^ 5 “ ^®'1 
& .di o •â-g®
5 gg « t t s
d ®§ g °| <H h "
o ft bo 43 "d. â o p
O)
r. g  -pMg ftft*
0 fto 0 0 g ft !>) ft 43g 0 o g P 43 d 0 g
3   li§
[a ® u  ®  ® g  I ^  d  ® 'h , § o
°  â â  .. ê g  i  8 % 8  M M g g
• 0 (8 43 0  43 r* ft 0 0 ft ft *
43 bo ft 43 43 0 ft g o g g g 0 d B(H g o 4-1 44 a 0  43 0 8g 0 0 0 C Q• 0 0 go  0 o ft ft 0 g
10 A ft ftCQ   H g H. î>>H|z;A
Hm
m
mo
§m
• g d
UD 2 gI :
M
8%
-H ^ . ■O.p'O
0 *H *H o .H ft O r4 >» 0
g 8 ® § °  ^ gft d ft ftft d ft ft 0 ft 0 g ft A
d  *H 0 0 0 o rQ 0 ft
M g g o 0 o M a 0
• ft 0 0 0 0 ft ft 0 O
CD ft ^ PhAEhA ft CQ ft
• gft 00 0
M 0 
c8 ft'i* 8 @3ft0 I S ftg O m oo g ri
g o bD'd
ft 0 g gft ft <flo
> H A ü
d
o
>
ft
ag
•H
Mft
g
d
«H 0O 0ci
0 •9ft ft
•H
0  ft
0
Aft g
0  ft
0 0
g A
0
ft 0
0OSg d
•H 0ft 0
0 ftg >d4h 0O
gft og •H
0 fta 0ft 0o rH
03 o
ft g
0 dA H
0  Oftd ~ ft M
•H ^  g  f t   *H 03
0 • (o|o) \ 0 g   05
d ft o
ft g g ^0 3 ' fi0 g _ M! ; § Il# I
:  ^ I :P
d d ft ft 0 g
g -H 8 03 ft 0 <H 0^ r>
O . g o ft 8 p
^ o • 8 g ^ %
•3 7,3 ^ g Jg d o ft ft % ft
0 3 0 î> ftft g g 0
s g gM > ' 0
ft g . I -P A
0
ftg •0 M8 •rH0 ft> 0o 0a
d ftg
0 -
w
CO103
••
ft ftM 4hft 0A A
I
s
s
Êoo
<H
O
g
I
rH
0
S
5
O
A
gO0
bo
g
•H1
0
g
A
rH
rH
CQ
i
rH
3
I
A
ftft
•H
mft
g
•H
•S
•II—I 0
g d 
0 0
O §
g 0o 1-4
sili
3
ft
0
§■
COjOÎ
A
col 03
i
s
h
ê
0
S
0g0
ft
0 d> g0ftft 00 ftO g
A ft
I
•H
ti
g
»
%I
s
t»d w 
ft X
k â a
ft *0 0m0 ft 
© d
ft ft g
m d
0 ft 0
k * g
o ^  „ ^ o 0 0 ft g-ft
0 ft
g g “
§bft 0 
T 0 4-,
g °
oft ft 
H  A  A
d  
0 o 
• 0
0 ft
g A
g
0 
•H
bD4n 
8 0 0
Is
A
0 ft 0 0
d
0
0
0
0
g
A
ft
O
g
fto
0
O
d
0
Nft
A
0
Og
A
Tf .
(O|03 Tf 
CD|OÎ
â  gft 0
A  A
CO05
00
I
•H
A
î
8
I
80
rHO0
I
d
I
•H
rH
•H
o
3>4
ê
cOlcD
I
•*
ft
fibO
ft
ft
4h
O
go
•H
ftA
0
O
g
0
A
« • •i
ft
A 0
bO a
H
A CQ
I
ft
•rH
0
O
A
I£
g
>
d
I
8g
I
I
k
5
8
I
I
I
CO
X
03
$
8
4h
o
g
o
•H
ft
O
I
g
0
5
•H
6  â
a
0 d 8
rH 0 00 0 g
O *H 
CQ o O
0  *H 0
§)gg
O 0 ft
O rH *H 
0 O ft
ft g 0H A  A
r4
0
g
d
rH 
• rH§s
•rH 0
ft ft
s§>
I,
•H
d ft 0 0 0 ft
g "H 
4h g 
g
•Hs
g
g|p 0
g -
PO iH 
I rH 
CQ (D
g >
•H 0
II
ft 00 ft ft
i g
•H 0
A A
O)
S
<6{iô lO
05
05
g0
A
g
&
g
I
0
§m
S
g
8
d01-4
8
A
r-4
0
0
g0f t
dg0
0f tgf t
g çgft gOd ft0 oo 0f t g
ft. 0
g 0
rH
o
0 0ft g0 0S A
0g
&
a
«H
0
ft
o' •
ü 0
•• 0d
ft g<H g0 G
A H
0
0
rH
Aê 0I
gO
0
I
g
d
•H
g-
•H
ftw g
•H 0
> Xft-PHCÎ 0
0'— a
p H  d « g §
•H <H 0
o °  0 
0 g ft 
0 oft 0
8|l 
il gO H  Es
,;o
colco
A
&
n
03ft
4-
g0
A
CO|cO
I
A I
I
I
0
•â
A 0 00 ft g
# # d 0 o
ft 0
ft 0 A g
ft a ft0 0 O •H
A CQ Î2Î >
CD
d A A o)
•H 0
r—I 
0
1
ts
d  ft
o *H
? . iH rH tv 0
0 0 ft*
Î  I ° i-ii
is !  " I I
0 ft > ft ' O > >5g A f t  f t  _ o
0 ft d 0 0'-^ 0 pg -H o Â ,. _ dcÿ 4-1. * g g *H , ?ft o ft I 0 0 g o g co|cô
rH * 0  CL • » • H "H #H
p 0 0 ft g k 0 0 # A ft _o a, 0 p o 0 ft g p d 0 o0 A ft ..    g 0 ft
0 0 0 d 0   ft 0 ft ft ft
g g> â'^gg g i 5 s s § s  âa a a I ■ s > « 3
dr#
0I
•H
&
I
S
I
g
•H
g
%
•H
I
g
o
8
Oo
%
d
i
d0
g
A
3
I
P
m
•H
g
a
#
p
â
•H
g
«H
a
Q
g 0
0 *o
i;
ft
g ft0 ft
II
mftgg
d
r+
O
.MtOjft
«si”
IS
ê
I
!
I
0ftg
B
I
I
s*
•H
B
0ft
i
,CQco|ft
g
0
A
CQ
'ô4 0
|s
ü
d
A
o
05
I
<D g(D
A
S
g
8
1
:
-s
m
bO
a
>
rH
I
di
>»BrH
*r4
O
IrH
ê
<0|S
d
g
%I
0
g
S
I
rH
01
I
g
0
A
«g
0
A
B
0
CQ
>•iH
-p•iH
0
O
A
0
■g
rH
bo
d
a
®
m
g
S
gê
I
tu
I
rH
iH
£
d
t
a
<H
O
0
dg
d
g
ft ' •
A 00 fH
A A
O
0 0
g -
0
rH
O
0
O
ft
• •S
g
0 0
A
€
g 0
A rH
bo 0M *r4
0 g
g 0
d ft0
0 8
-p
•H 0
g g•H o
<H g
0 Ad •H
fi <H
<H
g O
0
0
>5 0
iH 0g 8
o g
1 g fto0 ft
g-H X
0  f t  03
A-P O .^
rH d
'a
g -p ^
0 0 o
,00.
COjrH
A
Q)
;Q
G
bO
5
Q)
%•H
m
•H
A
•d•Hs,I 
s
■p
%
s i
§ g
II
CQ O
torH
<D
hq
rH •H A
06 Tj am 0
08 © -pSi
1 ^■S
B.
<p  ^0 0 •d <n
o +) »H
r-4 B <H
08 O colo>h0 >> A ##r4 N OO d -H -Pm A -P a
g
(80 o 
H H
%
a•H P» 3+3 ■P fH
(8 •H *HH H pqo o8 -P
R0
A
co|os
§• 08
o rtI—1 0 *HrH h P>
cO +) 0
g •H h 0CQ >
I
I
CQ
§
PU
I
t
Si0
pq
08
m
m#flII
, •H
m A
g «H
•H C
m
08 0o O
0 Ü
o'
d
S 43
0 0
> • •H
0 A
0 •H
(8
d A
o
bO ,
-p d qq|o)0 ■H
1 ••
a -pa h
T tj booh 0 P?
43 rH
o +30 •P
rH •H
0 iH
O <6 ,
43 C0|05
0
d
•H o
0 43
ÜD <H
0 0
Î2T A
r^CI»
X
00
MS CQ
O • H
3 9 Tm o 0
0 • iH
8
o5 *H c8 0
■^g a.
S g
0g
•H W
A
0 "d A •
o A g Ao 0 0 0
o «H -p
bfl 0 d 08
-H
• 0 + 3
•d 0 O
"d d ^ d
I . ! S
> i ïô|co • Pî o > ^
ÎH • -H <P , ®
0 *d o "C! p :P•H d 0 N 0 <HH 3 -p A q fî 0
•H O A rd L
o ^ bD >s fi bD >s
"H A  O *H A
bO 4-1 P5 0 , <D
d o 43 fH o -p
•H 0 Q . fi
A -P *fi ^ '5.0 fi * ^% p 0 © 3 3 0
• •0
B 43
0 fi
o
• *p
<h P5
0
p
•
0
>H «H
<H h
•P
d .•p 4h fp
0 •p
Tj • ••P 0 0
H 0 0 >
A • » »d •P
43 0 43
•P «P 43 0 •P
H 0 Îh d 0
A fH 0 0 0
CQ A A CQ A
a 430‘ " ’H ® . .
5  H  g
U  ^ S  J  O d 0 * H O
0 -H  >1  0 14^ 43+3
>   f H  O O 0 -H
 " * *H h3 fH00-P0   "H 43 fi M 0 43 •
Îh g* M O  a m ^ 3 1< § "O ■§! ra3 3 a êfS a I • s â s s
o d d
H  0
H  bO w  CQ d fH
s a a
g g 'S'® a g
8 5 § ^ ® 8
i 0  0  0  >> 0
& . 8 . % 3 S *
•H i* 0 &  Eh 0 O .
O 0  O d d 0  ’O
• *H 1-1 0  0  d
H  fi 0  -P An rH iH
0 0 3  0 *
a 2
•d
•rH
f
î
• "d •4^ 0 TJ& i I i
0 3  X 3^ 0 0 0
•S
rH « 8  0
^ 1 “ w c ^  1 S
0 . CO ' 0 fH
«d OÔItO «o rH 0
§ 0  , • tJ -p•rH •• X 9n 0 -p
o fH <H 0 0
^ •rH +3 lO o d 8
I
o 0o>i d d 0  -p ^
«d fi 0 "d 3 W-P 0 y
•rH o A o o 0 0 rH 0
0 A .p ^  k  p  f m 0
^ a s â  .. ê a s S S 2 2
0  A rP P 0 - P 0  d d  -p A
43 îffl 0 0 0  43 0 "P rP O "d O O
4h A P p l A  <H 8 0 0 8 8 _I O 0 0 d 0 o 0 0 o d ^  0 i H f i
rH A  A  <  A  A  A  CQ A H  A h c O cd A  A  CQ
fi
o
•H
0
•P
>
0
0
A
i
0
fi
O
0
rH
3
f i
0
d
rH
0
0
d
A
O
o
0
bo
A
0
A P
A
o
• «H
,o 8
IcO o
o
0
f i •P
A f i
0
o
• 2^i
A
1—1
rH
4-
CO CQ
ü
••
P
p fi
?H bû
•H
p
•H
S
g
§
•H
fi
A0a
rH
INP
A
fi
a
gp
mm
I
«
ra <o\<o
CO
rH
%
S
00
0
d
ii
;
d-5
A 0
81 O 
A 0
sa
"3 4n
rH O
p 0 
0 A
0 P fi CQ
P  0 
P  PII
02O
rH
3
I
p
p
4h
O
§
P
P
&
O
A
0
A
a
I
&
CO
«H
0 P  A 0  p 0 0 fi» ; î » 
s3>,«
è âofi fi 
0 0 _ oAï
A P  O 0  
P  A  0  P  
O 0 0 O 
0 0 ^ 3
A 0 O â
f
0p
A
o
ê
tOlcO
<H
0
A A
I
AE
m
I
fi ?P • m
fi
a sp
A d
0 A Qo  ^ d
0  ^ ^ I g
(6|(b bofi (-1
IPS
a  i  sO 4i ' .J J h
s a s s -oS
§«; g a «
f i 0 p
0 "H P A d0 0 . • O 0 P
, 0 0 P  0
0  p  « 0  • "3 . P  P
80 0  3  0  P , d 0 »  A
0 A 3 0  A 0 M 0 a
0 0  0 0  0  P  3  0  P  O
j  la I :
3 p  p î > (H ; p   ^ o ^d i> • 0 >5
? P  d 0  P  4 3 P > 0 -
' 0 - d P  p  P  0  0  p  o
44, 0  p  d d S S q n  /d
o 0 p 0 3 f i  bp p ,, *
,3 A P  0 O 0 d  d fi A (O|c0
A fi P O P  Ü  • • k  d a 0 p
0 8  Pfi k  0 (D î* +?
p p  d ofi d > ^ p p 0 o
O P  P  3  •• fi P  fi A A 0 p
0 fi fi P d P P P P  p
P  A A 0 0  P  0 p  P  O O O 0 h B
(A 00 P O A  P  a 0 , f i  0 0 3 0  W  CQ
0 fi 0 O P P  0 0 O 0 P  P  d P  P  O
A OÎ2; WCQfi A CQ p, m H H H  A P3 A
0A
AI
00
r4
p0
A
fiP
m
I—I 
0 0
§
I
•Ü
?
rH
s
oo
•H
01pp
fi0
fi010
0
P
0
a
cd|o>
I
a
C8 rH CQ
I
p
o
§
p
p
&o
ë
A
0
A
o
bO
0
R
d
fi
o
I
a
0
O
A
3o0
AP
g
A
a
s
I
I
I
I
fi0
gI
CQ
X
to
X fi
o
0
00 0 
W.H CQ 0 O P P
3 © P
fi 0 P a 
O 0  0  >5 A 0 o 
0  0  P  O 
bOP o f i
A o 3 p 0 A d A 
A A W P
«Io0
P
fi
o
Î2i
CDlOi
Îa ra
m
g
il
a s
m
0 d
•H
I t0 p 
A  O
a  •o
fH
m
p
o
fi
•H
0
#
Gi
P A
fipm
î
o
P
fi
10
fi
fi
g
rHOm
fH
rH
CQ
a
fi o
o
- op  0
il
a s
fi 3as
A
I
rH
%
fi •§o
p
p
p
çd|ço
I
a
s
I
p
0
I
O
O
g
0
I
PS0
O
A
I
A
P
*H
J>
0  d  CQ p
^ p *
X <D
0
A
8  A 0g s i
0  P  P
3 0 0 
p  0  A 
P  0a
A 
0  P
a  %
lOs
a
0
iH
Io
o
%
cdlco
H M P CQ
fi
A A
go
0I
t
4 °I ^l â
I âA 0 0
i I °
§ ° 0 o toltb
jj œ ... -H -H •
•I ■§ ^ a a
1 1  a .. g g °
a  ^  g a  g |a I ■â § » I I0 A p 0 fi fi A
'H  CO
O
 ^_0 A .g A . d üp
0 0 § ^ 0p.—- A
O P d 8 0
.. 0 A d 0 8 P
o 0  O O P P
O Q  P  # 0 p  P  0
A P  ^ ^
/—i p  0 A P  A  X
â p * 0 *0" >>cvj fi d ,o0 cojco
c-S " & H !■“' p-
"'g a I a l a g ^  a
bOP ' # *A A o 0  p  A
d 0  0 0  p  0 d o P o  0
p  3 A p  ' 0 0  0 0
t u  2 g - n
|l il ' i . T |i:i| 2
0*^  5 p  ^ >> 0 0 l ^ p p p  ~t
olF " *â P O  A p  o d 0 " ^
• P A  p  p 0  p 0 0 p K ^  O
p  p  p  0 d p  0 p  A o A  H bO 0 p  H
p  0 d d p  p  a 0 P  0 p p f i  p  >
O  0 8  jD 0  o 0  0 . 0  p  p  o X A ' 0 <jj
CQ A  CQ ©  A  A A  CQ A >  H  A  A  O ^  A CQ
I
A
0
r4
•H
I
fi
Ip 
o 
o 
o
p
a
aa
I
I
o
CQ
CQ
8
P
O
fi
a
I
I
A
rH
rH
0
u
IKP
0 •0 0
fi 0
P  0
Bu
A  q
P  
0 Aaa
A  0 O O 
A A
0 bO
SIIs
cdjco
I
A0
d
*<d
0
I
O
Ü
a0
a
I
&
0
fi
0
I
p
O
§
P
a0
d
p
0 d
l . s
i
A 0 P 0 P 0
o A d0 p p p
A P bfl
a i s a> 03 P O
P d rdo
p • «3P 0 o
A 0 P  A
& p a0a 0 f i• A0 O 1 0
> P o bpp
P A A d o
P 0 P P 0
P P O t> A0 0 0 0 P
O O P 0 X
A A W  P  A
00
•H
P
P
O
0§■
3
o
0
A
P
p
>
p
• d
0 •r4
A 0
0 p
bo A
d 8
p o
P o
bo o'
d (z;
P  
P
o <4co 
Ü
a
mfi00
§•
rH
g
A
iî
%
pog
fi
•H0
00
S
0
1 0
I 00O
P
A
CO"w-
fi
%:
I
•H
rH
•H
0
1
•H
rH
g
I
0
p
a
p
o
00
g
I—I
O
A
A
..OQCO|p
I
CÔ|H
I
I
0
> .
•H
p •0 0
% P
0 A
îz; P
5
a
po
0
op
â
•Ip 00 P
& 0 
A
g
&O p
0 o 
p AHA
,CQ
cO|P
A
,0QCO|p
0
A
H  Pp p m
0 0 AA y A
&
m %
l
fP A fi d o *0 0 A0 0 m 0 8 0H fi >)p p
0 0 o , 0 A ^8 p 0
0 o 0 A A • fi mo fi0300 p 0 o Pfi-oî>Ap ^ o d -H o H
o fi p p p p 
p m d d d (D fi. P O  0 0 A m fi 05M p tSD p 0 o • \p p I «p p A çQ * m CD
d A p 0 0 P  3 0 fip p p p A 0 CQ P A A 
A d P I  0 O 0 0 "O H 0  p p m ^  0 p ^
S s ^ a s a ^ a g a a
p p A d p p fiHi« 0 fi 00 o 0 A A d O 3 ' - P d P Pp p 0 » d 8 m P 0  0 X P P  Pfi 0 O c Û O P O P f i P 0 _ ^ ^ 0
B  >5 d P b O 0 f i P p 0 0 f i .  ^
a ^  s a ^ g c ° < « a a s s |  s
p. fi o o p p m m p p fi A 0
o 0 A ^ ^ (DP 0
4. >.w3’5 S § ^ | g § ' fA 8 P m O d) P P I I (DO o
â « ‘“g a g i ^ g g ^ g ’^ a  a
p p p bD , p d p d ofi A '-^00fiAfipm0Ad30
S I &o p p fi d 0 0 o mp P P d p bpp p fi P d 0 o p
o P p 0 0 d d 0 p 0 ^ 3  fi0 8 bo 0 p A fi P %d fi 0 « 8 0 ^  «—ip p
o g 0 d d o fi P d d § p  AH A 0 > . d « oqafi,p d P p 0 0 0 M o A 0 « p p o P
d p A p 00 0 A 0 A P  PPCQ O
i §2 § 8 s s x S  k
3 % *  ^  S t T ^ d S as""" go p ^ 0 0 P « 0 O 0 O O P 0 0 P ~ 0
0 k o 0 > N 0 fi p m m p p > 0 fiCQ A •• p p p  A 0 0 m mfi 0 bOP bp• «H Ô DQ P r-4 P  P A P IfflP 0 A d (D 3
P i> P d P A P 0 d P A ( D 8 d î > p P 8 p. p cQbO P 3 oQ O 0p4 p m p  mp A A
CO 0 o p p  0 o o o f i A O p P ^ O 0 0 3 P f i
03 fi fi fi CQ fi H  çù fi ^0fi<t|fiOd^fifiOP
03
â
fi
fi
•H
CQ
y
CQê
fi
g.0
tB.
lO
I
g
a
g
fi
A
0
I
%
fi fi
d d0 0
A CQ0 3 •
d O pd 0 0P A PP 0
% > 8
fi d J§
g p p
O • 0 0
> 1 p fi
0
o
p o
A d o p3 o _ fi P fi 0O 0 o Ad o 03 0 P> 
A B  A a
bo 0 &
d 3
•H o pp A 0
0 0A
P 10 d O
d
fi
P0 •
fi 0 P fiI2S
fi CQ § ^  
0 §
OQ O
P 0 O A
i'sÊ
g g w.. p p d
fi O X 0 0 P CQ 0 bû 0 
CQ A pp o 0 p o p p p 
fi A_ gbOP o 0 0 
p d o,. A A o m psp A g p
p d 0 0 o
CQ p fi A 0
0 . p 0 A A fi fi AP 
fi P  A  A P  <3 P O 0 î>
co|co
s
.(O
CÛICO
k 00 >
fi P
P P
•Çî 0 Pbo 8 0
p 0 O
H CQ A
i
AP
P
>
PO
p
0
Aèp
A0
P
a
I
oo
P
o
CQ
0 
So 0 o fi 0 
p fi
fi CQ p
d  fi 
0  0  pp o
fi f) 0 p « M
^ fi 0 
P  0 
. 0 bO 0 0 m 0 fi P 0 Mp^—H M A ‘
0  d  d  a d  0 o P • 0 P a QDfi o 
0 d fi d p  doA0Piora„
r P o fi _gax,^-oa
bû o ra o c- 0 A 
d P P p'>—'P o p 
0 3 0 0 p'^Pf>0fi «0PA 
p  a . P p r H  0 0 o CQ o d  0  g  p  fi 
0  p  O  « P  O ^ d P  A A fi O  CQ çg 0 A
(D « d o p bo o p fi
a ÜT,*
. A  p  p
asgi® ^ .
3 0 bû g d bO o p p fi ' d 0 
p A 0 A p o A P O  P o m "&fi p p (D _ bû 0 0 , pA8fid0t>(H 
fi 0 bo O P O
0 3 ^ 0 0 0 0 rap 
A O
ë  f i
fi p 6 0 
p fi A m & . fid 0 î>s -A 8 o p p . A fi
Ioo
o
_ >10 3 0 A fi 3 o
O 7^ _Ü fi O PP _ _O O boP d A
^ s a ^ s s
. A A A.S ^ O 0 CQ
P 8 P a * p0 0 0 0 fi fi p
dPfipfiA d p
S*(S«S<8fH^oa'0
s g g ° 1 ^ 3 3  Sfi P  p « o3 0 A A P  O P fi fi p 0 o O 
0 O x« 0 P  d 3 
P d 0 0 d o o 0 d  HO0|Z;O0K3AH
a
0I-1I
O
îz;
cDlcO
S0
rH
pO
p
3
0
CQ
P
>
LO
CQ
a0
p
rHo
m
iH
Î
goo
aaiH
;>» o
A P 0 OH1SL,«P opO £>
I
fiI
A
mp
A
•H
0 
P.M
I0
a
fi
%
a
fi0
•ÏI!
0Si 0IS
0I
1
a0 I
!
P
P
0
O
A
I
A
A
O
P
A0
P0O
A
I
0AP
>
&I
H fi X
#00 
0 O p CQ
0 & d A
f  i s sO P P 0 A O O 0 P 0 0 P O fi A O 
0 p p 3 P A X 5 H P  H H
.33o
l a
I—I 
rH 
rH
I
0
rH
to
o'
îz;
«D|0>
I
P
s
#m 
m 0 •
o à 
3m 03 
d K)
o .
a Ô
o
+>
03 P
fi P
IIP  > .
• ^ P •S g?. g
p  73 p  fi p
. . o2’S g
P. cojco P A O . "  A
5 2 4.°^^ g
g UP A . 0 3 î> P  * o
i- â  K a s % 2  ^
a • p  q <! fi fi ç p
ta Ph p  . p  0- 0  pa g ëg a 4?'2^ S&
d ^ â3 ^  • • .6 I .O  ' ! I <o|(0
^  » % k m g.
0O *• *g P  O A î > » d 0 P• A Ap , P 0 P P 3 .  P p  p •
p  0  0 0  p  0  P A O P - O O 0  f i  B
• p p  od p a 0 p 0 0 3 3 0 bo COC O 0 O 00 0 0 o p p 0 o d p p o
CQ , fi CQ H B  fi CQ A  î> H H O H A  H  fi
OJ iH
I^
 ;> -
%
0
t
OQ
0
I
I .•H C0ï<0
« f•H p
P 0
•d
CO
a
fi d d ^ A 3 0 0d O 0 0 0 f i H  P
S P ■ . A P O  A
0 j^P d (Q P 8
d dfiH A < 2g 0P 0 • O (0 0 0 o0 BOfi 0 P Afifi-0 A0 > A 0 0  O0>> 0 0 * P p > >  Js;
fi 0 fi P1 5P 0 CQC- O 0 I 0 d o DQ •- 'w' • P • • 8 o P P co|co
*' M i § §  •• ■ t  S 9 1 2 ^ 3. 0 0 A bO fi .H o A o 0 bOP A  0 0 A P P 0 P 0 P A •fi 0 fiPO fi 0 P A  O A O O  P B. bO P A O 0  B  8 oQ, f i 0 p d 0  P CQc- p o R A P  p 0 o p P X d p 0 o
0 3  DQ W A P  W  CQ A î >  H H H P  f i  f i
00
CQ
3
*8•H
PO
fi•H
m
I
d
0
S
0
m
to
A
3m
fi•H
0 p1
I
I
m0
0. p
fi
fi
P.p
a
ft
Ao•rH
A0
P
§p^  asi
S 2
m
p P 0 PP 0 0 ^
8 p 
. 0 P p p  p Q O A P 0 p m 
A  0 P
I
s a  ” 
sa gfi *H
0 g fi
d fi 0 d (D 
fi A A 0 0
..CQcojp
fi
S h 
^ «s0 o 0
ftg
§4.
0 O 
bOP A
0 0 Q fi fi 
P  . 
p  P  A
« I S
P  ë P P
0 bOP fi p  
p  P  0 A PW W  >o >
_  .CQ 0 0 COiP
l§ ..
0 O
fi 0 P
I
0
fi
g
Eh
O*
!
a
OQ
O
A
g
•H 
0 0 
& 0 
a o
p
A•H
p
A0
a
0
gP
bO
A
I
ppo
g
a
a
rH
I
bo
p
A0
1
A
S
>
PO
A.OP
A0
P
0fiU
P
0 _ , a O P P o p p 
o bo d R
0 OQ fio A 0 o p A fi
A Ofi
0 0 W  bO0 P p
Ao 
A P 
0 0
« a i  gp
0 d
d P  P P 0 O
A
fip O 0
3
I
>•H
pp
0O
A
P
0
A
O
w
p fi A 3 0 0 
fi XP fi p A
€40 p 8
■^ ■ga
A fi P0 p 0
H ^  §1
0 Pbû a H
a w 2  • 8 0 0  
d oO O P  I 
P 0 d _  mfipd0 O 0 p « A.M
a A .0fi 0 fi p 
0 fi pa P 0
gl^a-3)
p  o 0
gP
PO00
P
S
d
AO
o
t
.■g
d
0
do•H
CQ09•H
0  R
g g
0 3O
0 P
fi P  
fi
Ssi
jï
p/—' o 8
0 a
p p
d * Ah|w O p 
O'W-
fi 0
3dop 0 0
â1
0 P
.as
g2..
o 0 0
A 0 P0 A 0 fi 0 P o 0 R 
8 0 0 p P A p P 8
1 P  O P P  A o 
O d rH d P fi P P0 0 0 O fi 0
0 _ 
§aag 
aasë
- o d ^  ,fi 0 d o O A fiH O P *H *H 
0 P fi A I CQ 0EHP
0
rHI
o
o
W
,CQCOji—I
a0
fi
Po
P3o
0
0
cO|CQ
fibop
A
PO
•H3o
0
0
P
R
3
•H
fi
•H
A0
a
2
gNP
A
fi
a
fi
p
m
UD
C0l<0
0
i
0 fi
O)
CQ
m
S
ggo
0
3
1
fi >
%as#
pfi 0 o 
0 P  0 MA A 
0 P  0
#*al
0 0 0 
P P d
p Wfi
A
I
P
0
P
O
ü
I
ffi
I
I
P
P
P
0
O
PU
I
•rH
A
g
O
A.
I
0
A
P
S3 â sH  P  0
• - g  
gia>g
â p * 2
g > 1 3
I
s  8 8  &
P  p  P  O o bD o f i  
0  p  3  p  
P  A d A 
H  O H  M
a
0
rH
I
o
ê
col<0
0
fi
g
fi
gîs
fi
•H
m
pg
-p
3 0 
P a
h *2 0 0§§
3 So 0“S
p 0
d p 0 0
“" s  
:a 8
0 d 
S fi
fi
B
• fi
g asa
0 fi P 
0 0O P
A
P
\b|o>
fi
fi0ta
•H
0 0 
II i
I
0
CQ
P
.■S0
O
A
3
A
A
O
•H
A0
P0
O
A
i0
AP
•H
1
gg
0
P  • g f i  0 fi a d 
Ad , g o 3hi« p
H pp ^
:-a
• 0HjeB
g S d l  
âo 0 00 op a
f p 3  §
o M P  0
0
A i M 
H  O 03
1
m
0
E
I
p
d
I
fi
0ta
•H
8
O
p
0
A
§
P
0
1
CQlS
cOlOi
P  0  
W fi
(d1—1
P
I
I
X
0
$ "ScQ t
^ AX o
0 Pto o
P  A'-^ w
3
0
10 O O
A d P cofco0 p p •
■ â gg ai! ° Ç'3 5% i sII fg I
o 0 ' . • OP> 8 <o|co A• • O 0
pjo fi p d 0 P0^ d • A a A P *0 0 3 • p 0 P+3»0 0gi gi %  ^ ssi^ ;
§ 0  fio ^  O S f i p  § 0
0 d 0 P d O 0 p
I” III 2 +
P O  f i n O  0  P O 0 A  30
flS O p  O  0  P  P  0
Afi 0 g • A d,p A p
P  P P 0  . Q  ® O P 0  o
0 0 A P  A '^i<o J 0 0 P  '^Ico
gA R 0 0 ? ^  (D 0
. a^g " ê a g
P. P 0 P P P 0 p 0 0 f i  Pfi p p  0 fi 0 fi 0 P A Odp- fiM 0 p PbDd a 8 o ^ P  0 A. o d ap p afi O P 0 p 0 o p p o A 0
CO W mW W Wfi W CQ H R H O A B a
<ù ë
lO
m p
 ^ Il I
î i tt "
0 m mfi fi3 as a0 O H  
•0 fi
1 il a
CO
1 80 
d fi
31
•H 
PO 
fi  0 p o a
I
o fi; I i v .
P  A P 0  Od. H • fi 0O 0 m mfi p fi •
2 & a s M
g  ^ s tpj. : s
f i f i <H. 0  > ^ m f i  A
0 H ° (pfip ^  p
0 <D 0 O 0 P f i d < D
d R P fi fi H d P  'H1
f i  A cOfcO ** o H  o « f i
_  S i  a %
i a t ■■ §ê&fî 8 3  .
p • 0 p P cojco
^  f  a  S ^  % %
I I I " l I II II S
o ^  0  P r H ^ 0 p  O P
m A A O P P 8
f i P 0 R «P 0 *Hq_4 0 p o p 0 (O o
0 A ' p  *  ^ 0 . .d R o  o fifimp'ocifi Rfi P N 0 • A P0mdfi(D0 p
1 |sS «is â . ' HUPî i
p4 03 CQ 0  0 m O O P d ^ O ^ H  0
d 3 •• > 3 p Ifi o p A• fi fi o o m p o 0 0 0 0 P
+> 0  0 0 0  p  R  p  0  a  A  0  A fi a  A  Si •
"â 0 0 p p M •§ m p -9 m d fi ^  S m » m ra
CQ p  0 0 p  p  p  O P  ^ 0 P  0 ^ 0 p  o
CO W  W  W R R  W  05 A R  o  > CQ fi o o > R  fi
fi p0 0 - d
fi . CQ OQ -H
p P CO P 0 (0
a 33*** 3 ^ ft
s a  § s o ° 1 I
* B  p 0 0 o
d « « p P d
s SI ^ S3 I ê
>8 % 1! c, S ë
ssi/'l® I "0 4-1, » 0 M P «Q . 0 a A >-D
« 0 d R 0 Rp 0 p p p DQ 0
p i  I II
l a i  go p 0 P 0 O à d P
• a la d ÜT, -> p d o OQ -0 .Rfi 0 3 0 0 cDlccM
3 ®  "^333, 1• P d 4-1 OQ o p •• fid 0 o o' p 0 A R o•d <iH p p > OQ o OQ0 p »• p P P fi P
Afi 0 d p p fi p A d '0 0 . 5  0P d 0 0 0O)’côlcô ‘ bOdPfiP AoQPm p a Pd"HO0p 0 o P  A M p.. P03DO0  ^ Afi4-i 0 P
a a d'A 0 , o  p A
p  bD0HPP4-i. 4h <h
% g § °  °S
, fi fi .0 d O Q . P C Q  OQ P
§ - s ® 3 « g i  saI s <i!*3 &*§c; Sm
P 3 P 0 P  «MM ^
§ a & 3  8 S 3 S  i sq_i P < h P P P P cq
° O R 0 p  0 0fi - 0
0 P . O fi d " ^
fi . CQ-fi q  ^  g
p 0 CQ d fi a
s 3 a ft 3 ü «1 • I I
d OQ *
-2 t 3 SftSfa
0 . o f i  S) 0 0 A êCO Ml O 0 0 fi p 0 o^ I S i & î'ft 'ëg®
. 3  8g " a a < k 2 m * a
S 3  mm s ® a a o 3 3 a a
B p  p d M a tQ, fi 0rat>dPCO P O A 0 p 0 , 0  0 p d 0 o 0
CO W 03 P B  W CQ A ffl H p OQ Q A
4h d 0 Ap o fi 0 R o
A 0 0 o •
0 bo A ~ OQ Oo d 0 p p O "HX p fi d 4h a p
0 p  OQ 0 0 fi 0
p 1 a rH 0 fi- 0  0  p fi P
CQ ^ p 0 <HP  0P CQ fi 0 O fi AP d A A a
P  P  P R O R
P  A P CQO CQ P. •H
R 0 • 3 mo . o fi o 3o OQ o 0 0 rHfi P  • P  DQ AP P CQ p
2 3 ^ 3 33 • fi OQ CQ ëo 0 p d p P OW d CQ W fi > fi
fip
CQ
!
IB
0
00
CO
S
3
I
i .
rH
îo0
1 
I
s
gA
I
iH
A
p
iH
fH
t
A
0
%
O
3 3
•H <D 
rH
a °
. *0  *rH
P  f i
w â
<Olp>
a
3
OQ
I
I
P
0
do
M, 0
.00 A
(0 |p R 0
0 î> Rfi p A
p 0
p 0 p P
p a CQ P0 0 O Pfi m A O
0
i
ii
d 0 
p  A
g i
d o 
AO O
o  W
M . cD|P • co|o>
<H
S
rH
S 0
fi
o
GQ
•H
09
pH
g
"S
fi
B
M
o
>
fi
a
8
A
*
A
a
I
i
I
<pl(O
I
S
.05P
%
- <61P
1
•
1 1• P 0 P
P 0 o P 0 •H• P d 0 <A 3 DQ,
UD 0 0 p 0 3 o
CO fi . A A fi CQ A
m
A
•iH
fiI
p
a
I
«HO
f
A
AO•fH '
3
P
I
IO
ê
cbJcD
03
î
S
cO|cO
<H0
fi I
d0p
DQ'
OQ
P
afi
0
0
AO
4h0
A
fi0
OQ
" P
O
X0
d00
A
0
>
0
fi
3
fi •
•H OQ
0 d
OQ o
p
OQ o
P
A sP
«H 2O 0o
0O OQ0 d
•H 0
A fi
a
I
03 0 m
p a o 3 m X o 00 0 p 
A dm o •
p p p
28)2 . *H 0
fi DQ fi P
0 d ADQ «0 a
AP OP 0 0 0 O
d p OQ >0 • O 03 O O
a gfcls ^
:  8! - Ii!§A m '  0 a A p .0  a 0 p 0
p p A p dd  o p p DQ p
: - 3<: I
® i l!ll 1
3 %) 003^ *3 44 •
g ■“ g N
d  p 0 P 4-1 â pp d o
3  ' a  g § ' ® 4 4  §0 OQ « d pA , 0 0 0
fi4n d a fi
o  R ° ? o
 ^  fi d A 0o o o p p
bO  A P  0 fid . • P 0 fi bop  I«o m & O A  pP  d 5b0 o 0 P
0 - 0  o, p A a >A  *• 0 0 P p 4hP A A X © OQ o
§ 2  ^ a g ® i g «0 0 > fi O p . O
S m  ft § S 3 §
P d  o ' _ 0 A
g ” 2  44 §
(b 0 §)p 0 d N 0
o  A CO|CO A S O fi 2 S P6U
- * R  © A  ? 8 3 1 2 3
- ri V/ «w " 3  ^ o • o A ,dP 0  fi p P A P bo " M * * f ifi p  p p A P 0 0 d P H
bO d o OQ fi 0 p 0 OfiOQDQ^ O fi P î>CD P bO 0 d bO a OQ p 0 a d A A bo p
« « « Hq> g a . 2 a a a a g g  a s  ^
g
go o
«H
0
A
1
SPQ>
A
c-
co
to
fi
B
g0p0 m
M
d
•H
1
3
8
A
g
•H
fi
•H
A0
0
P
O
O
<H
0
1
A
<H
a
<H
•H
<H
O
fi
B
bO •
a '
pgg
3 3
d d 0 0
A B
ÇOJCO
fi
I
I
i
a
I
0
i
•H
CQ
O
A
0
A
3
•H3
P
CQ
O
A
3
O0
AP
•H
>
to02
0
rH
Io
ê
cojco
A0
fi
g
S
o•H
©
9 
.m8œ *H h
S w w■zt:r4 o o "H 
<H 5P'§44
S -H §
0) iH -H ;C{ OH ^
<0|<D O <D ©
t,
0 > -gH m m 0r4
>5 o g •H -p a c8 a ^
. . , H  o o CQ 03
I I " ip : .
te . P  «o H  Q) ©
H  I X O a >>P
A "O H -p © 8) p! 0
a (D m fl â-H m p d© üo ü üo 8)© ©
^ &g 3 . 4^ i
s g ^  â o ^ g - “ g .3
 ^ a ü r I
t5 h O 0 0 ^ ^ 0 3  ad H *H H H w  <û ‘O O
P • -P h +) a ^ a O
Q ra ft © o © o ? .-H^ 0 © -‘^ « 8 ^ 0 0 3 ,  oo o fl © 0 0 A Is;P A o H +) o3 "O ©
0 0O o
•H •H
+> hft ©pO m
ft© ft
ft 1• ,
© ÇQ
jâ > 0TÎ •H o
P p ©ft © H Ubo a m P
•H © G •Hft CQ ft >
o3 O   9 , ;P© o8  -H 0 W B *H
8 . c8 • • ÜO ft ^ -P coloD
o C8-P >s
o a «8 •• ^  d  ^  ^• ©o TÎ  rafi'Oa©
P > ©  ©  P © ^ ^ 0  -0
â  A ft  0  M a  ra p  H H O 0 0  ft  CQ
•H © R  © 'H d o "  0 o © © © © Q
00 . f t  hJ f t  H]     OCQWftEH ft  f t
CO
O)
CO
I
s
1
&i
I
IiH
t3
B
s
g
o
o
bO
a
p
g
g
ft
ft
I
•d §
â l  
<8
CQ ©
h O M B
<o|co
iS
a
m p
P ©0 p
© pa (8
©
> 0
o ©a ft •
rH
ft P r40 (8(8 ftW ©
t>s
>> © ©
c3 î>
ftf t •H
P p 0
ft © •H •3
bO a m ft
'â
S o ©
CQ ft m
ft
©
ft
0
©
©
rH
08 r^H
O (D <D
m >Sp
© (8
rH
c8 P  *H
p f t P
© QD rH
%
© 
o
g. O 
m
ft © m
* O  0  0  r4
ra -p ©  h  H
ft ^ 4P 
© © © 0
0 ft © 0 
© "r4 ©
-p ©
" mM-H w ^
0 0 © ft y - -
•H O P  0  O P  ©
H  ^  H  '1-3 a 44
ft 0 0 ©
© ©
O *o
CÛ iH
© © 0
g ©  0 ba *H P  H  
•H QD © ft
H -H ^ <H bO 0
P4 © O *H *H
ft h O H "g®..
0 P  © ft >> ra
© ft 0 ft o © o5© © ft H
ft ^  4^ ^ S ^0 o “ © > ft a
© ft ft ft P  » © P  (P
ftp © P  0 H
- O
©
O P
<H >> O<H *H a © .....  _0 ^  ©  H  O  O  0
P  ©  ©  © bo . O 0
p  a © p o o 8 P © 0  
©. 0 aS©ftft*Hft0
Sft p  ^ §) 0 o o © o
©  4 4 © © O P ’r4 p
aft (8 -p a "H p © ft
t ©  08 I P  M  ©  rH O
O P p l r - l O o ô f t f t f t O
0 O ^  ft 0 © '0 p  a r4 
o g'l>>o o ® â § ' “
M ^ t o g i g d g R f j SH © 03 Ifx]HcC©*HÉ4
c8p0©a
©>
oa
ft
ft
ft
0
0
ft©
P
0©
(-4
O
0
0
©
©>)
©
P LO
ft 03
bO rH
•H
ft
m
ft •0 o
(8 **H
p p
© ,3
p  pft 0
0 A
ra K •
0 m O
(8 •p4
© ft P
>i o ©
ft
O P P
r^-H o8
P  0 Am>i © %
P  0 ©
•H
0 03 ©
O (8 00 rH
P A
rH ft
a ©
0 rH B
© CQ
O
i> "H ft
ft
o'
fn©
§
6
©
ft
I
g
I
ft
gi
^  ©
a
rHgft f t
(8la 0
© ©
0 a p0 ©
G Oo © ft
© 0bon •H •
0 ft ©
•H ft © 0
P G ft o
C8 .0JW © o
G C •H (8ft © 0 00 0 •H <8
© P
A ©
P ft (8o o
rH ©
rH P © ©
(8 "H ft 0aft G ©
CQ ^ Wft
Ç£j|«0
I
a
©
I
©
p
oo
ft©
ft
I
©
CQ
©
G
ft
I
G•H
A©
P
©
G
A
I
©
P
•H
>
O 03
O
•HO»© © P
gg'gl
iiii 
(8 ©
■P X (8 o 
© © ©
"Sow©
|}P 0 P oS o G pa © *H iHT CQ p p
G (8 >> 
0 H  © O 
P  C8 H  Q O ft O ft 
© a 0 -H
rH‘ "H 0 0
W ft H P
CO
03
I
(8
rH
&
8
G
colco
I
ft
IX
03
00
o
ft
0
0
i
rH
©
ft
5
bO
a
cDl<0
ft
ft
Î3-
03
I-I
bO
S
2
Io0
g
•H
1
g
A
r4
r4
I
% .
©
h
po © 
ft p
•H © 
•H
ft, ft 
O P
•H P
O
A © 
ft
S Ê  §
CO|cO
ft
ft
,03
CO|rH
;
I
I
I
p
©
o
A
• P  P
© H ft
0 0 ft ftO © 0 O
9 © a0 0 g
P•H o P o8
>
fto
.812
p P  0 P0 © p p
<& 0 O (8
A
0 a A ©O 1 0
•H O P ©
0 0 (8 P
© P  0
P O © P© © P <H
O P O O
A H D] œ
rH
coloi h)
ft ft 
A A 
© ©
A O
03 CO P P
o
I
« I
m
p
I
A
d
g
A
. © ? ft P
© , • 0 . O PI II Ih  I
§ h : s
Il î s^g.
g ^ <
® ^ ® " 3 . a
^  ‘ iO g i  » ^  a+3 . ft P  ©  O 0 bD A
© © • ft P  g
.s H “ a>,:“ -g '-‘ S•*’ 3"^  " d o0 *H © © p  ftI : I • i ' 5  î '
o8 a ■'^ p p , "H P  ft ' g ^  A(0|C0I t. I . ^ II'! I ,m  “ §& S’ ® s f§^5 %
. 3  " e ^ g 8 ® % g
43 o* ft p  %  p  © p  ft © p  pft p 0 © ft o3 p 0 O P P g ft• t i D P  0 P bO ft m p © (8 0 bû
5 a ê g ü  a co £ > H O  si a
CO
'ey
ft
©
ft
a
I
ft
CO
ft
Îp0 
©
1
•Hr4
ê
•^ ft © 
ftp 0>
© 
So
o
. ©  Q ft ft O ft © O ft
O P  o © 
0 ft* P
'^ '“1-|1|
ft © 08 © p a 0 p
-!ro ft 0 
0 •
ft (8 ft-r-s 0 ^ 0  0- 
0 >>O N 0
0
0, O  c8 q  
P © ftp 
o 0 © © 
0 P  © 0 
0  P  ©  
A > <1 B
<0|C0
ft
s
I
ft
o
§
p
p©
o
0©
A
a
©
Im
!
p
p
©
o
A
ft
©
ft
§
©
g3
o
I
0
P
•H
, ©a
© 0
i ©
iH ft
ft
0
0
©
© 0ft (8p 0
© ©
ft
■cS; 00 ©
0 P
A (8
I
P P
ft d
0 1
0 ^ ©
0 1 0
© ©
ft CO ft030 X ©ft © P
0 ft 10 
0 ico ft0
0 f t (8
P O X
0
© 0 10 ft P 0—' 00 P ©
08 0  JM 
© ft 0
0 P  0 P
P  0 ft
0  03 0
•H
0 - 
0  P  0
a
?ft 0 Q
(6 P  P  
0 P 0
ft bD 0 ©0 © P
p p © (8(8 > rH
Sft © ft§1 
o a
0
p ft 
© © >>C0 P
K = g  ' fia
8 0 0
© p p  
p  0 X H P  H
ft
•Sf
0’H
•p
sa
rH
A
O)
03
P
(8
P
I
o
ê
colco
I,a 3
cD|cd .
ft© ••
i  p
• ' . ft o- ft{Q rH ©'—' bû
I  a
" ” i
§ «3 «
© • tH ^ • rH
« «,. ^  a s  151
4^  !p . . 0 0 3 0
§ § ® 'So
a ,l> s g
£cj ©  P P  P
^  03 0 (8
^  W. • ft H  P  O ©
Tf >> O 0
& ‘°'“ g g g  s
c3 o © o oë sa sga o s
to © o © p bfl p
a M  nt a
a ft A
0 © © o o
© © _  ft p  A  p
O • o 0 ° boft g
p  p  A  C 0 0 _ p0 © o *H c3
0  • 03 © m P  ^ . .
P  . © A 0 0 © O ft ft
f t *  0  p * p © 0
x-s 0 > >  ©  0  o _ ^ _r A .1 i§ g a §^ ft p 0 (8 A-P © © P
lo ft ©  P  P  p  t> Pw  0© p A
p p  ©  ©  p  g  ©  ft ft ©
ft 0 p o © Q ft <8 , p
0 f t p  0  A  0  f t  © © 0  0
3 ©  3  bO P  © 0  © ©
p o
A
o • 1
ü o
bO © m
(8 î> 5p o
>s p ©
p Ê •H 0ft ft © P
© O •H
ft rH A >
bOft   I o8>>0©op A(8 0 O  • a a P p P c8
S’ ^ g ^ ©<8 •• P O  0 o © P  © 0 *• •
© ©  P   P  0 tOft p  o8 Q
p  0 © 0   (8 P   o © (8 o © P  H
• ft 0, P  0     © P b û © 0 > i  ft >^ © G 0 o  P H O 0 t f 0  © <î
O H O   H   H 03 H  ^  H <1 ft 03
I
6p
I
ft
s
lO
©
a
©
0
©
I
CO
ft
§
s
•H
O
©
a
1I
0 
p
1
li3 I
: s
si
©H 0 
ft O P
a g
co|S
I
a
0©
I
ft
©
P
OÜ
ft©
a
>>
■s
©
I
I
p•H©
o
A
S
A
0O•H0©P©0 
A
1
9o©0
p
•H
î>
•H
0O
ft©P0
1g
03
X
CO
©
p
c8oCQ
0 • ©
II
a .
ft
©p
ppp
I
•8
•H
0
S ê
I
ft
n
p ©
t? 'Ô3d © 
SiP 0o ©p?© p d ©
P 0 o !>s H (8 O H
©
©
•H
P
•H
O
03
A
O
©
0
O
©
0
P #
•H rH
> to
rH
©bO
0 *.eg .00
P  cdJP
—"
© • •
b ,0 >
© A •bD © >1
0 O
•H •
ft P lA
© 00 p
P
OCO|S,o
a+> bDo a
ft
60
X
CO
'ey
ft
©
ft
9
ft
0
a
s
0
1
8I
ItH
I
ft
g
&
08
•H
r4•H
o
ft
si
■a o
up
§8g•H “
00 m m
a g
tblo>
I
s
©
"ë
Ii
ft
0
E4H ft
a
ft©
ft
©
CQ
>
P
P
©
O
A
I
A
0
O
P
0©tOA
I©0
P
P
>
I © O p  o © o o
•p 8
So sa
P  0 O c3H A ^  O
CD|0)
•H
H
.00cojp
Ik
&
A
-f-'
à©
A
O
P
ft©
A
03
CO
I
co|o>
- -p
Q) /•T'ft CQ 0
bO a 0 h Q)
a 4^ c
p ©fl P
1 i
08 ©
© 0 i>.o
0 © aO A ftP ao 3 0o8 A • 00 o 1 W •cO p
p 0 bO ©o8 O 0 03 >O P O t»
•H
0 P P© © © P 3 P
0 P 0 P ft ©© 0 © © O
A < B A p A
© © 0 O I K • I I colos
. A 0 P
d o -H o • » P O . . - _
• 0©  >> ft P "A . d
. ü aa s a s  e a a a % § c ® §a €  &5 3 gg s H s a  assois a s
08 p 05
A cû H
COK)P
O p •
^  «aso.'ss
a ®  &  M ^ 4  g
s-a “ • t ^ s a g g : s  a° a a a i I“ g i g iH g s i ” ”’® sS’S I § -S ”&'Saa&
• H P »  l> 0 O P P Oao. a: i a ."sgg^ ^a ° a# T3 s ■ '© wj o 3 0 A
+? H
t
0 - O
1 r..H
P © ft<8 '13 ©0 bO
8 -H 91
©
M) *H œ 'o ^  rH •
>50 ft m 0 ft H ^
■8 s é  <oiS p: ?
© CO
o 3 ■ 5 ^aa I «
g g a  . ■« g | a  ^
•H P  ©  ©  ..^» Q
> ^
0 colco CO O o8 0
agg-r 4r~>» •• • O * P © © 0  0
a p c o A > i © , A © d
§ © p 0 ; 0 0 © S  P
^ © A P X A P 0 A A  A
^ k S*!*i^3j50 g•ü o m ft ft p A ©
d • H ' w 0 © * O . ©
3 • 0 3 fl '—I 0 fl ^  oo fl © p P © p^ 0 p . 0 <> aÿp ft ©
0 © t? P -A *g , 0
^  p ' A ft bO • a fflp MP -p co|o)
« g gO g a »• >
p flp fl p
bO A 0 0
O ,g^ P O 0 A © 0 â 3 p• I ï is I f 11 liiill I i
05
ft
©
rH
I
ft
%
t
o
0
1a
«
I
rH
0
<a © © a
o ©
9h § o o
_ ® f t  ©B ^O ft 
^ o
p ©sa
m
P © 
A P
ft
â
ft
H
•H
H
g
•H
• o© ©
n
o k 
m d
ga
o
%
ft ft0 O
O s
.03CO|p
A
ft0 w
♦H
A
© fl
A p
00
p  • o
0 >5 o p
P  ft boft A ©ft 0 «• î>O a X •rH
p © p
© fl A © p
1—i *H bD flO 0 p o
W  P A < A
0â
0
0  
•H
g
1
i
©0
P
♦H
î>
©OQ
la
p  A 
O
ft  OQ hP
Üas
P 0 P O © P
;io a 
A
p bcsa
a l
© © • 
illo a © 0 3
A © A s_x © o.
g samp 08 0 
P A ©
O p  
© ft 0 CO 
DQ»^  A'-'
I
I
0  I—I
Ooo
0©
P
I.
00g
X
sa
ft
0ft'k
_ a^a
. . o o © ^  g d
8,^  ■g
O  p  f t  P  P  P  f t  
O O P  p  d 
0 A  S§ ;P P  © a P A 00 
ffl O 0 A  fl AP
© O 0 ft o
0 © o a o 0 pa p ft o A p 05 10 P P (8 
o © bDP © ft 0 p 0 o fl ft ©
-p CD *H c8 Pi . iH
o o ^  0 3 ft ft © A c8 p ft o © p 0 X 03 o © H o3 ft H 03 CÎ3 ^
p o© fl p ft
&0 A o
a
(8
rH
Io
o
%
,0)CO|p
©
A
00
I
a
1
ëbDs
lACO
rH
bo
*r4
I
o
olA I
©
a
fl
0
1B
lA
ft
i 
0 
I P
cO|H
•s
fl
!
I
> > • •
>5 ©
rH
(6 ga ê
0 p P
© fl fl P © P
P 0 fl ft a fl.
o © O © (8 O
m B A A CQ A
IA
0.
Q
•H
0©
Pfl
A
I
I
©
0
P
>
0
•H
a
I
o
o
Iz;
CO
COI—I
H P A H CQ
,00cojp
I
A s
gpH
I
a
ft
o
%
a
p § ,.a
o *H COICO A
^ gP o8 »o o
d 0
•H X ft êbD © ©
u uQ ©P
(8
p A  0
© 0  p  *H
a  3  g t
3 2 6 *  %0 g p -
A 8 0 ft "ë 6
ri p  o *H © 0© X *H ffl a 0
p  © ft  A  "I-)
ft 0 O 01 a *H © (3 p •
a ft p p , o
ft .0 © ft CO
g ^  A  o 3  o .p
o X p Q ©
^ .^ 3
P ft ft = ft
05 © © 0 00.
g  . * 3 *  4 ^
■g 3 § S ^  g g
™ g © X a m
A bD © © 0 fl(8 ft 0 _ A ©A
0p © 0 © fl bp Pp ^  (8
P • 0 . a ft afl © ftp
0  P  • 0 ©  ffl X
cÿ O ffl . P  (8 0 P  p© • © O © 0 fl
03 0 • A 0 “ft 0 .
0 I p  colS ■ I 08 ft .0 o  ^
3 k © a f.S§ a
. S g% 5 a g s s ig "i
p p p p p © p p ft p X Q
A ©  fl fl A © P 0 O «  A H H. bO 0 0 ffl bD a fl p © p bD >p p © © o p 3 , o P P p o p <3
lA A A B A A m A > H H  cb A m
03lA
I
«
I
I
g
I
ft
0©
I
ft
8
OO
%
ft
I
A
fl■H
0
io
P 0 p ©
“•a
tl
I'S© © 0 P
S 3
cAIOS
A
C0|0)
A
■>i%
>p2fl
o
A
fl
•rH
0W
-o
K
a ©O P
"S o0 P
W ra
0p
fto
©pê
0©
(6
fl
3
0
a
Xp
fl
ft©
0
CD|C55
g
I
p
A
GO
COP
I
I
ft«
CO
lA
I
A
0
ft
g
"ë0 
ft
ü
g
1
03
ft
8
SOo
8
0
I
tÔlH
§
,03co|p
I
s
s
1
CQ
•H
afl
o
A
I
ft
0
g
•H
1
a
I
I
bû
•H
0
0
1
O
p
X
03
I
©
a
ft
0
g
•H
g
1
g
0
•H
ft• O
&as
|g
o o3
3
J
,,03 ©  cOlH > 
•H 
<H
%arH ^
0 H (8
Pê
A
(D
CO
rH
UD
I
A
ftp
fl
g
H
I
0
I
05
ft
P
g
POfl
ft
©
A
I
?O
ft
•H
g g
m#
§ 3
fl
s
%
fto
ft
Oft
o
a
a
ft
fl fl p © p
0
>0
1
fto
p  a A  (3O P ©
ft 0 A  0 
O ft ftp _ O fl
p P  ft 0
O P  3 > 0 bO ,^ _ O 0 ^  
ft ftp ft 
© _ 0ft 0 ft © 0
0 p p  a
^8Sffl
B a a  0
A  O  Eh H
colco
A
fltI
a
ft
I
s
A
S)
3
fl
I
03
>
P
P
Pfl
O
A
S
o
ft
o
ft
•H
(0
g
o
pI
I
©
A
©
j^
ft
3 O
B
P  ffl
8 0 p © 
fl p 0 © O
Is
§s
P  o 
P  P
i:
i:© 0 
3
3 g
p  Pa g
3 P3§
i:
0 3 
3
ftp
3
bDPai
© ft 
ï:
1 ®
O (0
p  o
bOP 
0 0 •H *H
^ P  
O A
i0
*o
0
•H
ft
o
©
p
3 •
• ft o
P
0 0 p
P  ©
3 P "
P  ft
ft 3
a
O ffl
o A
P
o 0
2a
©©a
p
%
•Icojco 3
H
©
A 3
LO
LO
I•H
A
ftpfl
0©
I
d
Î
fl
ftO
ft
%
ft
g
gBft
i
>
I0
ft
0
1
I,
3
ttS&3ft fljp
tfi• ./ P. ft O H P © 
O P
ft0 p
a s
A fl
A >1 ^a o
fl p
a s
0
1
0
>i © P  
N ft 3 p fl
A fl © P
s g s  iê
•H
0O P
O©
0P
•H
cojcd
A
COiS
> p <tj
I
s
©
I
?'H
ppfl
o
A
rH
rH
3
I©
A©pq
g
y© g 0 
p 3 A
to ©
ft P  O >5 fl p P  3 0 P
S ^ ^ g a 3
0 ft o © p © 0 ©0 0 P  A ft
=^8 ao'"§
P  O fl 0 
O 04 P  © #»
• _ ft p pp fl ft , ft ©;§
S) © P  cÿ
3 0 “ © A a P  ft ft bO bD
1 P  © P  P  0
p > a © 0H0 H P  0 
P  0 P  0 0 PO © ft © n 3© p 0. p ft a
P  ft O 0 ©
H <q O o << 0
3
P  ©
0 bD O 0 
3 3a p
ft 3
B >s
::
© © Ü *H
0 ft 3 P
II
P ft 
ffl P  •H
ft ^
, o
0
3 flp *H
© ft
. . p >S
ft P 0 -n © p © 0
^ g g, "
3 P  0a © A ©A f t© p (H ft 0 0 3O ©
P  0 fl fl
g a s a
o ^  a. 0 
a
I
co|co
ft P
a a
CO
rH
co|o> o
o 
•• Iz;
Ip
A
ft©
I
I
rH
rH
#%
ft ft o
0 0 © P© 3 A A
P 3 o
O fl 0 o.
1
g d Sp o ap p
o • 3 fl 3• ft o P  Aft ft 0 p 0P
© 0 0 P p Ap 3 O A O A 'o a A o ffl
© 0 O Pft O © O P ft flft *H A . 3 0 0
3 p p 0 P  3 0
•H © o Qd
© fl ft A © © 3>s o o P  A  !>>PA O fl © ft
■g .
ft
g
0 3 ft
(U P  P  
© p  ©
& 3 ©
•&
o
A
•o p  A  a
0 • © p 0
p  © A ft A bo
bO B  bo
•H
ft: © ©o 0 0 0
ft p  >> p O
>i © 0 0 P • ft
P  0 © 0 0 ©
ftP  0 > -n © P
0 'O 0 0 © 3 oO 0 © p  © P
3 P P  0 A 0
0 ft A o
p  B p o >5 •H
3 P 3 p
0 ft © © ffl 0 •rH
ffl 0 a p  0 1 fflp 3 •H 3 "H o
> B  ft ft X A
. . «
IT) CO î> 00
© 0 ft
A © 3
O 0a* ©0 © 0
^  ^  _ © ffl 3
© O ' f  .f  k   A  A  • ©
03      •  P  0 © >s
03     0   Offldo  0 p A  p  '[-)  p  2
P  3 O  --3 0    Aftp ^ft  ^  g  p © p  0 0 -po   o      3 3 3 * o© o p  0   O ©ffl0  p   0 P O  ^ p P  -p P  ft
©  P P      P  © © P  d  ^o p So  ©ffl  P 0 0 A  0 3p -  ' - bOoa © &
3 P  O © I^ ! o A
• *
CO cb -xf lo  o-  05 o
The following points are brought out in an 
analysis of these cases :
First : 28 eyes were saved, 27 eyes were
lost, i.e. 50,91^ and 49.09^ respectively.
Second : Vfsual acuity of the eyes saved :
16 had useful vision,
6 6
in 13 the vision ranged from 6 to 24,
6 6
in 3 the vision ranged from 36 to 60
4 2
in 3 the vision ranged from 60 to 60, and
in 9 the vision ranged from the counting of
fingers to perception of light.
Third : Of the eyes lost, eight were
enucleated on admission as hopelessly disorganised
eyeballs, or within three days, when signs of
commencing panophthalmitis presented,
one went on to, panophthalmitis,
twelve were enucleated within three weeks of the
injury from plastic iridocyclitis,
six were enucleated after dismissal as atrophic,
sightless eyeballs, with ciliary tenderness.
Fourth : .Two cases of sympathetic occurred.
One was of the milder type, optic neuritis in
character, and did well, with a resultant visual 
6
acuity of 6, the other, a severe case of the plastic 
iridocyclitis type, ended in almost total visual 
destruction of the eye, the resultant visual acuity 
being perception of light.
Fifth ; The results according to the position 
of the wound, and the position of the metal.
I have already referred to this under the 
heading of "Prognosis".
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Sixth : The X-ray plate was doubtful in
case 28, and negative in oases 11 and 22. No plate 
was taJcen in oases 9 and 10. With these exceptions 
the X-ray plate was positive.
For comparison I have here ..tabulated a second 
list of 30 cases of penetrating injuries to the eye 
by metal, but where the metal was not retained in 
the eye the X-ray plate and magnet being negative 
in each case.
The following are the points to be noticed :
First ; 23 eyes were saved, and only- 7
eyes were lost, equalling 77^ and 23^ respectively.
Second : Of the eyes saved, 20 had a vision
^ 6 . 1 
of from 6 to 60, and three from 60 to perception of
light.
Third ; No case of sympathetic occurred.
A comparison of this list with the first 
shows that, irrespective of the size and position <f 
the wound, the prognosis is infinitely better, both 
as regards the saving of the eye, the resultant 
vision, and the risk of sympathetic, provided that 
asepsis is carefully observed, and the wounds 
covered by conjunctiva.
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C O N C L U S I O N S  :
The points that I would specially draw
attention to in this connection are as follow :
(1) the urgent necessity of measures being
universally adopted to prevent, or at least to
minimise, the risk of these injuries occurring at all
A perusal of my own cases, and of the various
journals of Ophthalmology, where results of magnet
operations appear from time to time, will show that
the results are bad, both as regards the saving of
the eye, and as regards the vision if the eye has
not been enucleated. It was thought that the
introduction of the giant magnet would remedy these
matters somewhat. That it does so, as regards
rendering the removal of pieces of metal at the
posterior part of the eye more easy, there is no
doubt, but the slow iridocyclitis, which so
frequently follows the extraction of the metal,
either necessitates enucleation of the eye subse-
-quently, or seriously affects the visual power of
the eye, with the risk of sympathetic ophthalmitis,
if it has been decided that the eye should be
retained. One can quote the results of many
authorities to emphasise this point. I need only
29.
quote two. For example, Rollet :
Of 18 cases, only 5 had useful vision 
left, and Whar?ôn, of 55 cases, 33 eyes were saved, 
and of these 21 had useful vision. The former 
results are rather bad, and the latter somewhat 
better, but far from ideal.
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For these reasons then, I think that 
workmen, employed in an occupation where the risk 
of being struck on the face with a chip of metal is 
possible, should wear some protection in the shape 
of thick plain glasses, to divert the path of a 
splinter. Horn spectacles, I am
afraid, would .rather interfere with their work.
Provided the glasses were sufficiently
thick and compatible with the carrying out of their
work satisfactorily, I do not think there is much
risk of the glasses breaking and injuring the eyes,
- rather a rare injury as has been pointedout by'
31.
Leuber. He quotes Hirschberg, who mentions a
case in which a chip of metal weighing 6020 milli- 
-grammes had shattered the glasses, but left the 
eye intact.
I am quite aware that protective measures 
of this sort are used in many workshops, but the 
system ought to be universally adopted and enforced 
in every industry of this sort.
(2) The great importance of early 
diagnosis of a foreign body in the eye.
Provided that the matter be gone about 
in the methodical way I have described, the 
presence of a chip of metal in the interior part 
of the eyeball can be recognised .witb^  half an hours 
examination at the most, in the great majority of 
cases, in a well equipped hospital, and its removal 
carried out immediately, thus lessening somewhat 
the possibility of future complications.
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(3) The necessity of giving a guarded 
prognosis, especially in those cases where the 
metal is posterior to the lens, as regards the 
possibility of subsequent enucleation, serious 
defect of the vision of the eye, and the possibility 
of sympathetic ophthalmitis.
(4) With regard to sympathetic ophthalmia, 
in addition to the usual signs mentioned in text­
books :
(a) The importance of a differential blood 
count being taken at periodical intervals after the 
metal has been extracted until the eye has got 
completely well.
(b) The importance of having an eye, from 
which a piece of metal has been extracted, and 
which subsequently has developed a plastic irido- 
-cyclitls necessitating enucleation, examined by a 
competent pathologist, to find out if there is any 
sign of the typical^ infiltration of Fuchs.
(c) When the patient at any future date makes 
a complaint of the uninjured eye, again the 
importance of a differential blood count, and of a 
reference being made to the pathological condition 
of the injured eye, if such has been enucleated.
(d) In view of the recently published 
results of treatment by these drugs, the importance 
of salicylates and salvarsan in the treatment of 
sympathetic ophthalmia, in addition to the usual 
local treatment which is being carried out.
149.
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